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Fill in the Gaps in 
Your Education! 


25 Subjects of Practical and Cultural Value 
Are in This Book — Study What You Need! 


How fo avoid common errors. 
How to improve your vocabulary. 


‘A practical outline of how to 
‘ein public and improve 


ryday speect, 


“The story of man's earliest 
tisations up to the fall of the Ro- 
ark Ages” to the begin- 
ings of modern Europe. The Cru- 
cs, the dacovery of America. 


From the Reformation, through 
the French Revolution, the Indus- 
{lal Revolution, the ‘two world 
‘Wars, to our day; 


Birth of Colonial America and 
strugule for freedom. Expansion 
‘and Industrial development. Events 
of our times. 

‘Our rights and duties as Amer- 
can citizens. How government op- 
cerutes—city, state, and national. 


‘A beef tour of the states of our 

‘and countries of the world 

‘political, and economic 
formation. 


How wealth is created; money: 
inflation; laws of supply and de- 
andi capitalivm, socials, com: 


‘The social relations of people: 
family life, health, culture, and 
religion, 

‘A guided tour of English and 
‘world’ literature from the ancient 
Classics to modern masterworks. 


Basic operations and short-cuts 
in arithmetic for everyday use in 
the home. and business, 


How algebra provides a shorter, 
faster way to solve mathematical 
problems. 


‘The famous theorems of the an 
cient Greeks, and how they are én 
use today. 


‘An introduction to the 
widely spoken foreign to 
Easy conversational exercises. 
‘An outline of this practical lan~ 
guage with words and pheaes tn 
iy use. 


The ‘old Tanguage of sci- 
‘medicine, and the. Church, 


fence, 3 
foremost of the classical tongues. 


“The story of life itself, How the 
living organiam grows, reproduces, 
and repairs itself. 


‘sound, light, magnetism, 
electricity, mechanics, radar, pho- 
toclectric energy, radio, ete. 


sun, planets, stars, comets, mete 
ors, etc. 


‘How the earth was formed and 
shaped. The basic mineral re- 
Sources; weather and climate. 


'HIS amazing new volume brings to your fi 

tips every subject contained within the scoy 
a High School education—presented with cr} 
clarity in fascinating readable form. If you n 
had a chance to finish school, or if your knowle 
is hazy, rusty, in need of a brush-up, this up-to- 
book is for YOU. Not only does it contain the 
subjects taught in High School, but it also incl 
a complete Study Outline and Self-Testing E: 
nations, No easier, quicker, or more intere! 
method of self-instruction has ever been devi 
All at a cost of less than 16 cents per subject 
astonishingly small investment in education. 


Ne m Cover to Cover! 


ges! 300 New Iilu: 


HIS new and enlarged edition of HIGH SCH 
SUBJECTS SELF-TAUGHT is a more useful J 
than ever before. New subjects, new illustea 
new full-page maps have been added, Every de 
ment has been rechecked, revised and’ brought upt 
date by experts, Here is the basis of a broad culty 
background—the knowledge expected of you in b 
ness, professional and social life—which you can 
absorb easily and pleasurably, without a schoob 
without a teacher! How unnecessary, now, that 
ing of inferiority because of the education yo 
have missed or simply forgotten! How unned 
those embarrassing slips in English; those mis! 
ideas of geography; those blunders in history; 
blank moments when others talk of science, literat 
art, government, You can start with any subjects 
want first. You can use the Stady Oudline for 
tematic sty in any or all 25 subjects, Just fifte 
twenty minutes a day with this remarkable voll 
will help make you the well-informed, confident 
son you want to be! 


1 Profit 
French and Spanish, for instance, are here in cont 
tional form, so that you can begin to speak 
languages from the first lesson! The essentials of 
English, cotrect grammar, the right use of word) 
presented so you can absorb them quickly. M 
‘matics is so simply explained that you can apply 
of its principles almost immediately. History, a 
and modern, comes alive with the color and swe 
a great story. Literature and Art, the masterpied 
all times and all nations, are presented in a 
‘which opens the door to new pleasures. Physics, C 
istry, Biology—the science of life—are so clearly 
plained that you will absorb the essentials of 
Subjects without effort. Nor is this all. A. glan 
the full list of 25 subjects in the adjoining col 
will give you a better idea of the wealth of kn 
edge offered in this one volume, 


} : THIS BRAND NEW 100-P! 


Study @ Delightful Leisure 


“This amazing new Pocket | £1 
Dedia of Useful 


‘Knowledge 1s i 
With intormatien. Among. its 
Interesting "sections are such 
Teatures as Rapid Piguring 7 
Wonders ‘of ihe, Wortd,  Feop4 
the World, Great Writers and 
Masterworks, Famous” Com 
Rates’ of ‘Etiquette, Pst id 
jnation, Ruled. of “Card Games) 
Size 3 by 144. Only handy 
fence book of iis Kind” in the’ vf 
Sours PH fx any case site 
mining » copy of High Schoo! 
fects Self Taught. 


'25 Subjects Simplified in One Time- 
ving Volume...the Basic Knowl- 
dge You Need for Success in 
Business and Social Life! 


HIGH SCHOOL SUBJECTS SELF 
TAUGHT {sn work of complete authority, 
Prepared by teachers with many years of 
tical experience,” They have been as- 
Sisted by-a staff-of editors, skilled. in 
Presenting educational subjcets in the 
Elearest, most concise, and most read- 
Able style. Whether you use. the 
book ‘for aystematic. self-instrue- 
lon, for “brush-up," or for gen 
ral reference, one thing ts cer= 
nthe pe help, the 
tural imp 
iy usefulness 
from it will prove. to be 
worth many "times its 
Tow price! 


Please send me 


x FREE TRIAL, « copy of ING 


JECTS SELF TAUGHT, new and enlarged edit 
i not completely satished, may return the book’ with 
joney Now—Pay Nothing fo Post- Seas tles pomage’ ad $1005" ralech deere sal gagged] 


Price of $3.95 is paid 


Ale wend me FREE THE POCKET ENCYCLOPEDIA OF USEFUL 


Fage It At Our Risk and Expense! 


« the coupon attached and mail it at once. HIGH KNOMLEDCE, which is mine to Heep es 0 gilt MANY CASE. 4 
OL SUBJECTS SELF TAUGHT will be sent t Me 

return mail. Examine the beautiful binding, the Ms. ov 
sy-to-read type, the splendid illustrations and wr 

‘ake your first few High School lessons with our Seca 
Iments. Keep and read the book five days. Then, City and Zone. State :| 
ly then, decide if you wish to own it at the If under 21, 
dinary low price of only $3.95, plus a few cents Occupation ARE PUES no} 


asy monthly payments! The Pocket Encyclo SAVE POSTAGE, Check here if enclosing with coupon remie 
e Byes At Moe tance of $3.95, in which case, WE will pay postage. Same returt 


hf Useful Knowledge is yours FREE in any case! privilege; refond guaranteed. 
Doubleday, Inc., Garden City, New York Same Price in Canada: 105 Bond St., Toronto 2 | 


FOUNDED 1872 i, 


POPULAR SCIENCE 


Monthly 


MECHANICS AND HANDICRAFT eec.v.s.ea 
VOL. 158: NO.1 


EDITOR: Perry Githens + 
MANAGING EDITORS: Fred Q, Newman, Volta Torrey. ART EDITOR: Howard C. Jensen. 


MECHANICS & HANDICRAFT EDITOR: Harry Walton, 
ASSISTANT MANAGING EDITORS: Hanley E, Howe, Frank Rowsome, Jr, 
ASSOCIATE EDITORS: Howard Allaway, Alden P. Dmcron: Harry Samuels. ART ASSOCIATES: ‘ 
Armagnac, Devon Francis, Robert Hetiert Anthony, Erie » Richard Meyer, * 
Gains "‘Hetbert_ Johunseat haute Mate: Deo Stree Nale, Faaee Cooper'(Bsdcetieah 7% 


_— Robert P. Stevenson. EDITORIAL ASSISTANTS: Mae G. Dyer (Assistant to 
AYP PHOTOGRAPHERS: W. W. Morrie (Chie), the Editor), Jalis Charil, Carol Ennis, Cherlone 
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CONTENTS FOR JULY, 


1948 


Cover painting by Ray Pioch 


Science News 

Predicts Postion of MooM.nounnonlOB 
Artificial Raindrop.. 
Unspared Rod... 
Super-Microscopes to Open New World 122 


Science at Work 
Navy Gets Big Pressure Roo 
“Spider” Spins Power... 

Mass-Produced Turbines 
Sparks Measure Voltag 


Aviation 
Laying 100 Hands on a Plane... 
Flying in Redland Green Ai 


Hints from the Model Garage 
Gus Races Trouble to the Wire. 
New Soft Tire Absorbs Bumps. 
Cooler Improves Car. Comfort 
Car-Top Carrier Ada 

Heat: 


World's First Clam Farms a 


PS Features 
‘The Inside Story of the New Ford, 


Inventions 
Records Any Language. 


Crane Sets Up Wall. 
New Machines Fight Forest Fire: 
Behind the Lights At a 
I Painted My Car With a Mitten. 
5th Wheel for Safer Driving 
New Entries In the Olympics. 
Tiny Cars Race Like Big Ones. 
You Can't Escape Cosmic Rays. 
‘Doctor Models Machines... 


New Gadgets Aid Home Safety. 


New Products 
Cartridge Loads Recorder 
Anchor Buries Itself. 
New Paper Won't Burn. 
Crane Aids Rug Cutter. 
Pen Writes on Stee 


aga Raymon 
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ra aes Wee sees, Be 


New I.C.S. Course 
Simplifies Radio Training 


‘Tue Becinner 1N Rapio no longe 
stumble over technical explanatio 
sidestep involved theories — in acquiring 
the training he needs to become a success- 
ful repairman. 


These are carefully worked out for him 
in clear, simple language in a new home- 
study course developed by International 
Correspondence Schools. 

But the student doesn’t stop here. He 
ples and theories to work — 


INTERNATIONAL 
(CORRESPONDENCE SCHOOLS 


Box 7609-M, Scranton 9, Pa. 


ICS 


Without cost or obligation please send me full infor- 
mation on the courses before which Ihave marked X. Nome 
CURADIO SERVICING (with training equipment) 
! Address 
Cpfadic. Seneca! F Electical Eng 
io, Operatin D Lighting Teck 
Hencronee = Abate cin Stete 
Pr Working 
T ‘Age__Occupetion Hours__A.M. fo__P.M. 


Those who want to make good 
course that is complete, up-to-date, extremely practical 
—would do well to mail this coupon. 


using professional-quality tools and radio 
equipment supplied with the course. 
During his studies he assembles, wires and , 
tests a modern 6-tube, 2-band receiver. 


Long before his last lesson, the average { 
student is in a position to start making his 
training pay. And by the time he com- 
pletes the course, he is well equipped — 
in knowledge, tools and radio parts — for 
a good job in radio or a profitable service 

iness of his own. 


busines 


Radio—who want a 


Do it now! 


the GOING is 
better with 


PYROIL 


‘The secret to long motor life is lubri- 
cation—and the secret of lubrication 
is the constant maintenance of an oil 
film between moving metal surfaces. 
The difficult lubrication spot in your 
car is the surface between piston and 
cylinders. Park your car and the sur- 
face drains dry—start it and metal rubs 
metal to produce wear. Pyroil gives oil 
the property of clinging to metal sur- 
faces. Ask your gas station attendant 
to add PYROIL—and add miles to 


your car. 


v 
321 Main Street, Le Crosse, Wisconsin 


T want my car to last and run proper! 
about Pyroil and how it can accomp! 


Name... 


Address... 


City or Town. State. 


New Slabs Speed Building, Cut Co 
Shingle Packet Aids Repair 


Photography 
Movie Camera DanceSsssssusssssersersserssenaslO5 
Navy Camera Makes Light Look Slow 
Shoot Late for Striking Photos. 


Mechanics & Shopwork 
Toy Turbines Made of Paint Cans. 


Indexing Head for Drill Press.. 
Chisel Holder Spares Your Knuckl 


Boy’s Tractor Like Dad's. 
Vibrator Adapted as Engraver. 
Balance Tips at Half a Grain 


Home Mechanics & Handicralt 
Wire Enriches Lath Projects. 
Sp Beach 
Flame Shapes a 
Lamp is “Carved” on Jigsaw. 
Bicycle Boat Built fo 
Midget Brass Wateri 
Kitchen Bin Stores Vegetables. 
Scoop Fills Tobacco Pouch. 
Polish Can Holds Chalk Lin 
Homemade Fans Beat the Heat..... 
Water Toy Amuses Child. 
Wire Brings Live Bait to Han 
sk. 


Insulating Bo: ve 
Plywood Kitchen Eases Camp Work. 


Radio & Electricity 
Subway Guide Lights 

Button Cuts Radio Gab.. 
Auto Radio Plays in Car or Ou 


Flat on Idler Bumps Turntable. 
seinenee Traced to Conde: 


one Cuts 


Departments 


What's Your Ingenuity Quotient®. 
Keeping the Home Shipshape. 
Aids to. Modern Living. 


New Shop Ideas. 
Photo Ideas and Equipment 
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Editodal Ma 270 


MORE MONEY sssa 
BETTER JOB 


Your Competition 
YOU'RE, is Keen 


biggest competition— 
yes, the biggest battle 
in the world—that of 
making a living. You 
have to work for a liv- 
ing—so does everyone else. Competition for 
promotion is keen—people all around you are 
looking for more money—a better job—and so 
are you. 

You can get a head start. Other men have 
and in a short time you should be able to out- 
distance those who have no progress plan, make 
more money—have a better job—a more cer- 
tain future. 

Few people prepare themselves for that pro- 
motion—that better job and more money. Not 
many are making any special effort to learn out- 
side of the time they put in each day on their 
work. They're taking the long, hard road to 
success. How about you? Are you, too, tak- 
ing that same old, winding road—with its 
many disappointments and heartbreaks? 

Here at LaSalle we have been training 
ambitious men and women for success for 
40 years—enrolled hundreds of thousands 
of students—and our files overflow with 
grateful letters from students who have 
attained success and earnings far be- 
yond their fondest dreams. 


Perhaps we can help you—at any rate 
it will be well worth a three cent stamp OD Sete training Mawipeecees 
to mail the coupon below. DO IT NOW! Oitow: 1.8. Degree Ol Tramtic 
Just check the field of your choice and a Feremanship Monagement 
we'll send you full | SPA. Coaching 1 Stenetyny 
information on that lachine Shorthand 


field without obliga- 
tion. It may be the 
turning point in your 


career, and more i 
money. L eae 
== ot —— 


CLIP AND MAIL THIS COUPON TODAY! 


| PremearPoam age 
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EMBRY-RIDDLE 

OFFERS: , 

© MODERN hangers, 
classrooms, shops and airplanes 

© EXPERIENCE gained over a quarter of 
a century of aviation training 

© LIVING Facilities on the airport 


Embry-Riddle graduates get good jobs! 
DON'T DELAY ~ 


MIAMI 30, FLORIDA 
Please Print 


NAME___________ | Radio a Electronics| 
COMBINATION COURSES 


—__— ]_ Fiying Mechanic... 
A&E with Commercial. 


ADDRESS. 
City. 

Suzi 
‘State_ Age. Commer SCHOOL OF AVIATION 


TRAIN IN MIAMI -- AIR CAPITAL OF THE WORLD 
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‘Trial and error learning is difficult . . . 

uncertain way to attain the skill necessary for success. 

‘Why not take the easier road , . . the quick, sure way offered to you by books?—books that 

#2¥9, you in few weeks Know-how that generally takes a lifetime to acquire "on your own.” 
the volumes below you get the practical knowledge 

their professions. Consult 

ing yourself right now. Mail the hun 


Are you getting ahead the hard way 


or taking this EASIER road?... 


It’s a slow, 


vem to rey 


Ser 


special installment plan outline: 


iv 


SSE) 


‘of expert craftsmen . . . the leaders in 
+ use them to start train- 


pare for the top-ealay jobs = use Win to, 
whe to examine for 10 days on approvals em "™ {OF FEE” Seats 96 Hooks 794 
Pay while you learn. 


below. 


HERE ARE BOOKS THAT PREPARE YOU FOR QUICK ADVANCEMENT 


1. CARPENTRY 
FOR THE BUILDING TRADES 


By E. A, Late. Gives expert instruc- 
tons on how fo plan and do carpentry 
work for all kinds of house. building 
nd remodeling. Covers the latest FHL 

‘Approved methods, 188 pages. $2.1 


2. BRICK STRUCTURES 
—HOW TO BUILD THEM 


3. MATHEMATICS. 
for Electricians. 


Fepairman’ you 
through every’ step of servicing—how 
to set un a slgnal xonerator. and how 
18 check” troubles in over a 
moder superheterody ne 

‘E75 pages. $4 


SEE THESE. BOOKS 
10 DAYS 


How to get the books you need 


RIGHT AWAY without big cash outlay 


your library on our convenient in- 


nt pon. 
© Examine om 
froemreturn these you d 
for the rest as you use them. 


© Don't deny yourself these valuable books 
because you lack ready cash. Get them now 


‘2 plan that fits your budget. 
SEND THE COUPON TODAY 


FREE 


of these books for 10 days 
‘need and pay 


5. RADIANT HEATING 


4 
Beating in all types of Bulidings. 306 
pages. $4.00. 


systoms, and how to install radiant 


6. WELDING 
and Its Applications 

Qy B. E. Rossi. This book shows you 

how. to ‘weld. shape, ‘finish, and ‘cut 

Bietals. by any” process. Covers, 

‘lectric arc and oxyacetylene process 
‘metallurgy .”» and testing and in- 

‘nection’ methods,” 343 panes, ‘$3.80. 


7. INTRODUCTORY SHOPWORK 
By M. M. Jones and A. Axiered. Hore 
n'a handy manual that shows you how 
to use and care for tools—saws, planes, 
chisels, metal working tools, drills, etc 
“and how to do the fundamental Jobs 
in furniture making and other house- 
old repairs. $3.00. 


8. SHEET-METAL 
PATTERN DRAFTING 


By F. J. O'Rourke, Practical instruc- 
tion In laying out sheet-metal patterns 
for all types of jobs, Gives step-b: 

step methods for solving every prob. 
fem you're apt to meet In piping. root 
ing, ‘aircraft, ete, 489 pages. $2.20. 


McGRAW-HILL BOOK CO., 


few conte 
one-sixth the total 
{nstallments every 


123 4 6 


City and State 


Company. 


Send me books circled below for 10 days’ free trial. In 10 days Tl 
retum books I do not want, and remit first monthly install 

tage. 1 understand the first installment will be at least 

rice of books retained, balance 

‘days. (Minimum payments, 


count to be settled in six months. ) 
5 


AIR CONDITIONING 
and Elements of Refrig. 
Brown. This book shows you 
te heating and cooling 
snd how to ‘heat, cool, 
Contains 
theory, practical application, and di 
sign data, 685 pages. $6.00, 


10. Successful SOLDERING 
By L. 5. Tayler. A conci 
book of "soldering tec 
how to get the best results i 
Ing’ black iron, zinc, ‘steel, and other 
metals. 76 pages. $2.00, 


11, Industrial ELECTRICITY 
and WIRING 

By 3. A. Moyer and 4. F. 

Covers the whole Neld” of 

wiring from" fundame 


Randiing ail types of modern instal 


Hiso. 
12. Household Electric 
REFRIGERATION 


By 4. F. Wostrel and J. @. Prasts. This 


System operates 


Inc, 330 W. 42d St, NYC 18 


iment, plus 


ayable, in equal 
3°00. "Total “ac 


7 8 9 1 1 12 
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room with yo 
Observe him pair 
finally turn and look in your direction. 
Simple—yet it is a positive demonstration 
that thought generates a mental energy 
which can be projected from your mind to 
the consciousness of another. Do you real- 
ize how much of your success and happiness 

fe depend upon your influencing others? 
Is it not important to you to have others 
understand your point of view —to be re 
ceptive to your proposals? 

How many times have you wished there 
were some way you could impress another 
Tavorably— get across to him or her your 
ideas? ‘That thoughts can be transmitted, 
received, and understood by others is now 
scientifically demonstrable. 


This FREE Book Points the Way 


The tales of miraculous accomplishments 
of mind by the ancients are now known to 
be fact—not fable, The method whereby 
these things can be INTENTIONALLY, 
not accidentally, accomplished has been @ 
secret long cherished by the Rosicrucians— 
‘one of the schools of ancient wisdom exist- 
ing throughout the world, Write for the 
free ot ‘of the fascinating sealed book, 
Rt oeueee OF LII Poigew ex 
plains how you may receive’ this unique 
wisdom and benefit by its application. 
Address: Scribe F.D.K. 


The RositcructaNs 
San Josey (AMORC) California 
~USE THIS COUPON 
Scribe F.D.K. 


1e Rosicrucians 
San Jose, California 


I am sincerely interested in an intel- 
ligent method of attaining a mastership 
of life. Send me without obligation, 
your FREE Book which explains how 
I may receive and use your age-old 
method. 
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SADDLES 


ready to use, Weighs 23 Ibs. 
Add $1.00 postage. 


ORDER BY MAIL 
ge tna somiace se BS 
‘or your: 


Src wake ape 

Sore ne Paes 

plus,4| 
CLELLAN 


SIOUX FALLS 


SIOUX FALLS, S.D 


Boeke 
SEND FOR FREE WarSurplud URCULAR 


‘only BRAND NEW 


0. D. Poplin to; 
oaly "714" Ibs. 
Postage. 


URPLUS STORE 


THE GREATEST 


rr, 


Dovelties! For’ FUN or PRO! 
Scented with, $1.00 eons Po 


MASTER OUTFIT—$3.50 
SPECIAL OFFER 


AUDELS 
upets & REFRIGERATION & 


-ONDITIONING Sule. 2g 
pe CONDITIONING GUID) = 
basle prineiples, servicing, IS 
Bereta indsria et 3 
AUDELS. CARTENTERS & BUILDERS” a 
Rea Se AL {= 
Barbence ee and all woodworkers. 4 = 


i allders, mee 
Yolk. 1000 pages, 2700 ticatrations, feaible covers. Pocket vize- 
Hacks volume sold separately $1.50 8 vol 


AUDELS AUTOMOBILE GUIDE. 


‘SHEETMETAL 


“od a AUDELS 


WS 
icles 


AN AUDEL GUIDE IS A GOOD FRIEND! 
AUD ES | PLUMBERS & STEAMFITTERS Step Up Your Own Skill with the Proctical Facts and Figures of 
‘ol: Is, 2 Your Trade. Save time and money with right methods, short cuts, 
labor saving ideas, CHECK NOW! You can look over any 
Audel Guide in your home. Stort the Easy Payments if satisfied. 


Pewee CUT HER Eee 


iM AIL ORDER 


pave, Publis} 49 W. 23 St., New York 10,N.¥. 


Please mail me for 7 days’ free examination the books 
marked (X) below. I agree to mail $1 in 7 days on each 


AUDELS DIESEL ENGINE MANUAL. $2 


‘4 bractcal. ea 


stdin General 
exible 


is plainly ‘broweht out, thls 
yperators de studeata, 


‘A Practical Trace 


§ 
Dikerats, Pocket alse. ‘ach Vols Sold Separately $1.50 8 Vol 


AUDELS SHE! M RKER: 
UDELS SHEET ET! RIAL WORK! " Ss $1 


Pracileat inde ince 
Inapottare tacts, eur 


AUDELS SHEET, 
PAT rit Aout 


ioek or get ordered, and to.further mall $1 a month, on 
Boh time's} "ker Weach book or et ordered until 1 have paid purchase price 
pace eat yc pi nk emg fk om ena be a ee 
Pamennes teraeon Scere Audeavouse nearing cuIpe eisg 
f eee 
AUPELS ANSWERS ON W oAusst ore aunnen cule i 


BLUE PRINT READING. 


Bor Mechantes & 


AUDELS NEW MACHINIST i 
‘OOLMAKERS HANDY BOO! 


‘Audels REFRIGERATION & Air Conditioning Guide 
iceRs GUIDE 


MATHEMATICS & 
Aup ULATIONS FOR MECHANICS S$: 


moatics for home study oe ret 
eal mathematics from beets 
‘correct Methods covering couplets review, os indexed. 


Welding. Indexed A Kay (0, 


AUDELS RADIOMANS GUIDE. 


2 key to the, anding of relio Including Preaueery 
Srodihation. Tis, Yor radia 
aloes, errcemen. trations de 

%, Photon ficeiew Questions & Atsvers, Reference Inder 


i, clear, concise 


fer, voltage, phstocall, tubes, Ohm's Law, 


‘Wiring diagrams, ele. 


AUDELS WELDERS GUIDE. 


st sii'wciling § address 


ted Covers all 
Poccupation 


AUDEL, Publishers, 49 W. 23 St., N.Y. 10 gemptoyea by... 


on main 
lang nel 


‘racteal text on of 
Shscines tor all mechanten, 
Tathods of electric and ac 
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Pant Your Cor. 32 
~WYPE = ais 


AMAZING NEW BRUSHLESS 
AUTO ENAMEL 


YouJUST WIPE ON 
with a POWDER PUFF 


instead of Brushing or spraying J 


Get Beautiful Mirror Like 
That Looks Like Spray Job! 


At last! Practically anyone can now 


paint his car with W 0 previous: y = 
aunts eb ut WY PEY No grove WANTED 


when You Paint 
et beaulltal Riggs job tha ed 
sifiaitamnerence a amano ote 
raction of regular See itl Y . 
¥8 need NO BRUSH. NO SPRAY, — Waal 3 wi 
1o MASKING! Just WIPE ON with WYPE 2 Cars Daily 
iS EASES) oer ice aris , 
‘You get a brilliant, glossy Ju, of $256 sel 
finish shay is Sealy ctory-like.”” No - 


MOST POPULAR COLORS 
Black Brewster (dark) G 
Maroon evel (ig ay) fae oases OVER 200,000 
Red Leno any LJ Per conducts scientine CARS PAINTED 
oo hie ioe ietatet aleyt as eat Nor WITH WYPE 


ch teste : 

SEE YOUR DEALER ORDER DIRECT z being painted every 

SEND NO MONEY : | sek ie at 

{ MONEY Business! See eoenans, of 

Pay mail: Rhocatery, iementer the WO STREAKS OR LAPMARKS | sre vein sone tots 
postage Fees Wace! 289 LOOKS LIKE SPRAY peers 


Some of the FAMOUS DEPARTMENT STORES that Sell WYPE 


(Mackunsach, Mut Packard-Bamberger Os, 
Mauston! Faeys 


THE STORE IN ndienapolist Wen I ask Ca, 
YOUR CITY, 7 amas City, Me.t Jooes Store Ca, 


1 gu Ure in ne of the 


If your dealer. 


te Tore "conrenient 
Buy “from ‘your. favor 
department” ore. Ask 
Your desler! Leading 
Merchants everywhere 
well WYPE. 


WYPE CORP. Dept. 17-G 2214 DOLMAN ST. ST. LOUIS 4, MO. 
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You Get PRACTICAL EXPERIENCE 
With This Superheterodyne Receiver 


BY PRACTICING 
/N SPARE TIME 


TRAIN YOU 
AT HOME 
MY COURSE 
INCLUDES 
FREQUENCY 
MODULATION, 
TELEVISION, 
ELECTRONICS 


GET Bor sin 2 FREE 


VETE RANS 


‘You get this training in your own home 
under G. 1. Bill. Mail Coupon. 


APPROVED FOR TRAINING UNDER GI BILL 


aury 1948 Il 


HEATHKIT 3-TuBE 


ALL-WAVE RADIO 


110-velt AC operation 


Operates trom AC. simple, 
clear. detailed instructions make 
this a good radio training course. 
Covers “regular ‘broadcasts and 


a a 


Heathkit Beginners: Radio 110-volt type 38.78 
nkit Beginners’ Radio, battery type 

2 lubes, ‘no rectifiers) 

Headphones ‘for either type HS 30 per set 

ie" permanent magnet loudspeaker for either type 

Batteries, complete kit for battery type set 


MIDGET TRANSMITTER KIT 


Complete kit to, assemble a1 Watt 
rated ‘amateur ‘80- met 

ineluding tube and ery 

up ‘to 300- miles. Only 

needed are sending key 

‘Complete instructions 


3 
ccesnories, 
And batteries. 

‘Ada postage for 2 Ibs 


Supplied. 
Key—add postage for 2 Ibs. 


Batteries—add_ po 
Tor 4 Ibs. = 


51.00 


INTERPHONE 


2-WAY CALL SYSTEM KIT 
S Ideal call and communication 
s) system for homes, offices, fn 

tories, stores, ete. Makes ex- 

cellent electronic baby watcher, 
easy to assemble with every 
part supplied including simple 
Instructions. Distance up to 1/5 


Shipping Wt. 5 bs, Mile. Operates from 110-V A.C. 
3 tubes, one master and one 
$14.50 remote speaker 
GENERAL ELECTRIC TRANSMITTER- RECEIVER 


FOUNDATION 


‘A beautifully constructed tuner 
Containing the “best. in. variable 
Condensers, ‘coils, vennier dials, 
sree ae, Teast $30°00 "worih ot | 
aris, "complete ‘with conversion 
Inairictions. to transmitter and 


ceiver, Ada $2.49 


postage for 20 Ibs. 
G. E. CIRCUIT 


EAKER 


$2.95 Siminate fuses so AME “220 Volk 
rating. Add p ‘ibs 


MINIATURE MOTOR 


HEP Saaheaket 
for 1 Ib. viii 


HEATH CO. seiron 
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DEPT. S 


HARBOR, MICH. 


| WALKIE- 
| TALKIES! 


‘adio Telephone Sends And 
Receives Several Miles 


‘This 4s the light weight battery- 
operated fadio that was used so 
Successfully. by ‘the Army. One 
Eno} tunes both transmitter and 
Fecelver.. Sends and 


Bites, ta dite 
fake, eal Sei 
satenna, and new batierles” Hee 


Extra Batteries (80 hours con- 
} ‘tinuous service) $4.75 each. 


Parts and Accessories for Walkie Talkies 


We maintain complete stocks of replacement 
parts, batteries, antennas, chassis, etc., for 
Army Walkie Talkies and Handie Talkies. 
Write for Special Listing No. 20. 


320 N. La Salle St., Dept. WT 
Chicago 10, Hilinois 


TO the MAN 
INTERESTED IN 


LAW 


ery question about Law 


and itt value to you is 
hnswered in Lagallo's 
48page booklet, “Lay 


Tralning for. Leadership. 
And thequestion of howyou 
an master Lawisane 
in the companion booklet, 
‘vidence''—in which 
tell how they have advanced 
1 rehours at home 
Legal training paves tan and pro 
nal world prizes highly and rewards liberally 
keen, analytical mind, the ability to digo 
Shrewalss fal convincingly, and wet with conf 
Salis “Problem Method” of persnalined 
by lawser-instructora gives you prac 
legal problema «you learn by dokug, 
“step turns 
by leading lw profeworn and lawyern and 
eed as reference in many Law libraries and office 
Besree of Li. t,conferved. Low soa, any tert. 
fnvestigate your opportunities in Law. Xfail cou 
today for free booklets described without obligation, 


LA SALLE EXTENSION UNIVERSITY 
‘A Correspondence Institution 
417 5. Dearborn St. Dept. 783-L Chicago 5, Ill, 


Seni! me "Lave Training for Leadership” a 
jence”™—“eithout obligation, 


“en 


Name 


Street 
City, Zone & Stole 


©. W, JENSEN, General Superintendent 
Struthers Wells Corp. 
Warren, Pas 


The Struthers Wells Corporation makes custom-built in- 
dustrial equipment—specializes in precision and accuracy. 
‘The skill and training of the Struthers Wells engincers, 
designers, craftsmen are reflected in the quality of the work 
they turn out. It’s significant that a high percentage of 
these men received their training through International 
Correspondence Schools. Their records of success prove 
the worth of this sound, practical training 

‘The same opportunity is open to you. If you have ambition, 
foresight, normal intelligence-I.C.S. can help you get 
ahead. The first step is to mail the coupon below. Do it now! 
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four of them are I.C.S. m 


visors have st 
courses, 


BOX 7610-M, SCRANTON 9, PENNA, 
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‘tod mail today for complete facts. 

SPRAYBERRY ACADEMY OF RADIO 
FRANC 


1L SPRAYBERRY, President é 
om 5578, SPRAYBERRY BUILDING, PUEBLO, COLORADO 


I'LL TRAIN YOU AT HOME—BETTER—FASTER 
by Putting You to Work with Your Hands 


nehes of Radio, Television and Klee: 

NOW! Pil prenare'you for'your own profits 

Radio Service Business or 4 bie pay Tedie 100 

Invdouble quick time. You leat at home tr 

sare timewros keep your present Job and In 
ie 
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from successful Radio men lve trained: 


LOW COST Feminine 


TRAINING 


berry Trainings surprisingly Low in Coat 
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is; Indontrial Electronics 
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INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U.S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Re ered Patent Attorneys 
82-G DISTRICT NATIONAL BUILDING © WASHINGTON 5, D. C. 


HT CLARENCE A. O'BRIEN & HARVEY JACOBSON 
Registered Patent Attorneys 
82-G District National Bldg., Washington 5, D. C. 


Patents Piease send me copy of “Patent Guide for the Inventor” and also 
“Record of Invention’ form. This request does not obligate me. 
Trademarks Meme: 
Copyrights Address. 


City. State, 
Diaste waite oF print plainly.) 
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ACE Hollywood Experts 
WILL TRAIN YOU AT HOME... 


NOW YOU CAN MAKE GOOD IN 


You WORK 
ON REAL 
EQUIPMENT 


Wide Open 


400 MILLION new radio and 


BIG KITS 


R.T.A. 
Gives you! 


Hollywood Experts, you too ean 
qualify for big, interesting 
GOOD-PAYING technic 

Jobs, or YOUR OWN profitable 
radio-television repair business. 


Extra Cash in Spare Time 


RTA‘s Hollywood Experts show 
you ‘how to earn welcome EX- 


You De 


[) Soare'time work than you ean 
BEY handle. 


25 Years of Success 
RTA’s long years of 
experience assure you 
quickest progress. If you 
are at all mechanical; 
inclined, RTA can teacl 


‘ 
| YOU to MAKE GOOD 
| in Radio-Television. 

FILL our ' 

coupon ‘ 

AND MAIL! 


ame "Helis 
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Letters 


Flying Saucers? 
Sir: 

After reading “Are Secret Balloons Fly- 
ing Saucers?” in Popular Science of May, 
1948, I have decided it was the work of a 
moron or a liar... . 

I have seen flying discs five times. I 
bays taken and obtained two photographs of 
. . Do balloons travel against the 
w ry at 10,000 to 14,000 feet? Do balloons 
travel in formation like birds? Do balloons 
have holes in the center? 

I am surprised that a science mag ioe 
such as yours would publish such nonsense . 

Cnances W. SHANGLE, Jn. 
Boise, Idaho 


Sir: 


I saw them, too, and they weren't 
balloons. Also, I wasn’t seeing spots in front 
of my eyes. Some of the “flying saucers” 
might accidentally have turned out to be 
balloons, but not all of them. Officialdumb 
can sure think up some goofy reasons for 
things they don’t understand. . . . 

The ones I saw were flying in perfect 
formation . it was late at night. There 
was no searchlight that could be seen closer 
than at Chattanooga. All others were 
blocked off by the mountains. And yet they 
gave off an extremely bright glow which 
nearly lit up the landscape like day. . . . 

Mrs. Feuix G. MarrHews 
Columbia, S. C. 


Sir: 


I think that your story about the bal- 
of the best explanations, but 


loons 
here is mine. 

Last summer in Port Huron, Michigan, 
hey had a celebration of their “Blue Water 
still in town we passed 
archlight. After leaving town we 
could still see the beam. .... When reaching 
camp we could no longer see the beam but 
saw the patch of light it made on low clouds. 
To us it seemed a very convincing “flying 
saucer"—if we hadn’t known better. . . . 

Ronacp Korsak 


Oceanside, Calif. 


Sir: 
. I doubt if the reporter who wrote the 


Patent laws encourage the development of inventions. 


We recommend that an inventor employ a registered Patent 
Attorney or agent, if the inventor is not familiar with patent 
matters. This is because the value of a patent depends largely 
upon the skillful preparation of the specification and claims in 
the patent application. 

The firm of McMorrow. Berman and Davidson is registered 
to practice before the United States Patent Office. Addition- 
ally it engages patent attorneys able to readily understand 
inventots’ disclosures, to advise concerning patentability, and 
to prepare appropriate specifications and claims. 

If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 
obtained relative to its patentability. Where such report in- 
dicates that the invention appears patentable, in order to 
secure protection, diligence should be exercised in making 
application for a patent. 

Send for a copy of Patent Booklet entitled “How To Protect 
Your Invention.” This booklet contains information on patent 
protection and procedure. You will also receive an “Invention 
Record” blank. This will be promptly forwarded to you upon 
reques! 


[—no obligation. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS © TRADE MARKS = @ ~— COPYRIGHTS 


142-K VICTOR BUILDING, WASHINGTON 1, D. C. 


INVENTORS 
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Registered Patent Attorneys 
142-K Victor Building, Wathington 1, D. C. 


Send me your Potent Booklet, “How To Protect Your Invention”, ond also “Inven- 
tion Record” form at once. | understand this request does not obligate me. 
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.-. Get NORTHROP 
Aircraft & Engine Mechanics Training 


NOW in te 9 st22t outing prepared forthe 
future, The trained man has all the advan- 
tages. The cortficated Aircraft and Engine Mechanic is 
ay tani al branche of Ruan, Gat out NA talnog 


‘Come to Northrop and get the many advantages of A&E 
Mechanio trtaing in the midet of tapers, lerge-sonle 
aviation activities —training with direct aviation “know-how” 
“‘enning bed on Noxtroy’s log ecpeience as 0 melee 
‘employer of thousands of engineers, technicians, and mechan- 
{cs, You get actual experience on all types of aircraft — from 
single-seaters and helicopters to multi-engine military planes. 
Train on NORTHROP FIELD 
fm a technical institute that is part | 
of a famous aircrait company. | = 
Northrop graduates are in de- 


Classes start every four weeks. 
APPROVED FOR VETERANS 


NORTHROP Aeronautical Institute 
Divison of Northrop Alreraf, Ine. 
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article observed many of the research bal- 
loons in flight. I have. I was formerly with 
the United States Weather Bureau and 
watched a good many of them. 

There is one outstanding characteristic 
about them that instantly becomes obvious 
to an observer who has one pointed out to 
him in flight. That is its apparent motion- 
less... . I have frequently seen them mis- 
taken for stars or fixed bodies. . 

The one feature which was in common 
about most eyewitness descriptions of the 
“flying saucers” was speed. .. . That rules 
out the weather balloons without question 
because they just don’t look that way. . . 
[m afraid your reporter will have to try 
again. 


Pump A. Hastincs 
Smithfield, Utah 


PS will accept the flying saucers as sci- 
entific fact when a captive saucer is pro- 
duced. To date, captive “saucers” include 
a factory gear wheel that let loose and 
landed in a back yard, and a standard 
weather balloon. 


New Isotope Chart 
Sir: 

Would you kindly advise me where I can 
obtain a copy or information of the new iso- 
tope chart of the elements which was partly 
shown in the March 1948 issue of PoruLan 
Sctence [“U.S. Alchemists Make Gold,” 
p. 161]. I am a chemistry student and 
would like to obtain one for my class. 

Jack Story 
Parkertown, N. J. 


The complete chart has been made avail- 
able by the Addison-Wesley Press, Inc., Ken- 
dall Square Building, Cambridge 42, Mass., 
at 50 cents for a folded reference copy and 
$1.25 for a larger, wall-size copy. 


Rocket Brakes for Rockets 
Sir: 

In regard to your article “Rocket Locomo- 
tive Hits 1,000 M.P.H.,” page 120, March, 
1948, why not stop ’em like they start ‘em? 

Three or four rockets headed the other 
way and set off just before the vehicle 
reaches the end of the run should do it. 

J. W. Suarre 
Columbus, Ohio 


A good idea, but unfortunately it doesn’t 
work. Since the 1,000-m.p.h. rocket makes 


PATENT S- 


Unless an inventor is thoroughly familiar with 


such matters, he is advised to employ a compe- 


tent registered patent attorney or agent as the 
value of patents depends largely upon the skill- 
ful preparation of the specification and claims. 


For 


guidance, the following are the usual preliminary 


steps which the inventor takes toward patent protection. 


| The “Evidence of Invention” form men- 
tioned below is offered as a convenience 
to the inventor in making his disclosure 
of invention, 


The inventor should date and sign his 
disclosure and have it witnessed by two 
or more persons who are capable of 
understanding his invention. The disclo- 
sure should then be mailed to the regis- 
, tered patent attorney or agent whom he 


selects to assist him. The disclosure should 
be accompanied by a letter authorizing 
the patent attorney or agent to conduct 
a preliminary search among previously 
granted U. S. patents for similar types 
of invention. The patent attorney or 
agent then prepares a report of the prob- 
able patentability of the invention and 
recommends the further course the in- 
ventor should take, provided the report 
indicates possible patentability, 


This firm is registered to practice before the U. S, Patent Office and is 
available to assist inventors in the preparation and prosecution of their 
cases. The coupon below is suggested as a convenience to the inventor in 


starting action on his invention. 


° victor J. 
‘ Evans @ 


340.G MERLIN BUILDING, WASHINGTON 6, D. C, 


. . 
Please send me without obligation a coby of sour booklet “Patent Protection For 

© Inventors” togetber with your convenient “Evidence of Invention” form, . 

. . 
Name... 

. e 
Address... 


eCity and State... 
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COPYRIGHTS 
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the entire 2,000-foot run in two seconds, 
there simply isn’t time to get counter rockets 
into operation. On slow-speed runs of about 
500 m.p.h., however, a counter rocket was 
actually used. On a proposed 10,000-foot 
track, it may be possible to employ counter 
rockets at the higher speeds. If rockets are 
not feasible, water brakes may be used. 


Superhet Headache 
Sir: 

In April and May issues, please note a 
slight mistake in schematic diagram of “A 
Superhet the Beginner Can Build.” A con- 
nection drawn from the second IF trans- 
former [AVC terminal] to the first audio 
tube [pin 2 of the 12SQ7]. ... 

Joun J. Bax 
Phila., Pa. 


Sir: 

. . . I built the set as directed and the 
tubes light and the check voltages are as 
listed, but the only station I can receive is a 
local on 1450 ke. 


Suffolk, Va. 


Mr. Balk is right, which probably accounts 
for the trouble Mr. Rawls and other readers 
have noticed. The connection from the 
AVC terminal of IF2 to R6 and C6 is wrong 
and should be removed from the circuit. It 
will produce a marked loss in volume, pos- 
sible oscillation, and instability. The pic- 
torial diagram at the bottom of page 225, 
April, is correct in this respect. 


J. R. Rawis 


Giving Credit Where Due 
Sir: 

In reading your article in the May issue 
of PS [“Leapfrog Barge Swims, Walks, 
Climbs,” p. 146] about the “Navy's newest 
amphibious vehicle,” well it just isn’t any- 
thing new. 

I was a member of the Sea Bee outfit 
known as A.B.C.D. on the island of Oahu 
T.H., and we, too, made a leapfrog barge. 
We didn’t get the drawings etc. to build it 
until too late to help in the war... . 

I must admit the barge in PS is just a 
little fancier in design, but you have to con- 
sider that the gear raceways were bent by 
hand in our blacksmith shop under Chief 
Walter Plaskett, and the gears themselves 
were cast in a foundry we also built. 

Plenty of nights a crew worked voluntarily 
under a Hawaiian moon and welding arcs to 
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finish the “monster” in time to be of use 
to the war effort. 

I think Lt. Sterling Thompson and all 
the rest of the officers and men who worked 
on it should have at least got a mention 
in small print. 

Was our barge ever recognized? Did it 
play any part in inspiring the one in PS? 
I guess we'll never know! 

Cuances Harpe, Jr. 
Saugus, Mass. 


Mr. Harding and his mates were not 
working in vain. They were performing 
valuable spadework on the original “walking 
barge.” For security reasons, however, their 
efforts had to go unsung until now, 


of the Typewriter 
Sir: 

. .. On page 125 [PS, April '48] you pic- 
tured the 1948 Cadillac and stated that the 
model shown was of the Series 50. This 
seems to be incorrect for no Series 50 is 
being produced this year. The model pic- 
tured is the Fleetwood 60 Special. 

Frank T. Nespirt, Jn. 

Toledo, Ohio 


PS was 10 too low. The model is a Series 
60, as Mr. Nesbitt points out. 


New Subscriber 


Sir: 
Please furnish us the material specified 
below. . . . 
One subscription, Popular Science, begin- 
ning Jan. 1948 and ending Dee. 1948, 
O. H. Noure 
Purchasing Agent 


The Zia Company 
U.S. Atomic Energy Commission 
Los Alamos, N. Mex. 


How to Take a Pig from a Poke 
Sir: 

In regard to J. C. Sightler’s article, 
tackled a dent” [March, :p. 202]. 

After he inserted the football in the door 
and re-shaped the door, how did he deflate 
it to withdraw it? 


R. F. Cantor 
Springfield, IIL 


He used an older type of football having a 
valveless stem on the bladder, so that dis- 
connecting the pump released the air. Other- 
wise, this would indeed be a problem. 
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INVENTORS 


When you are satisfied that 
you have invented a matter of 
value—write me, without obli- 
gation, for full information 
as to what steps you should 
take to secure a Patent or 
‘Trademark. 

‘The usual first step is to have 
a search of the prior U.S. 
Patents conducted, so that I 
can report to you on the 
question of Patentability. 


PATRICK D. BEAVERS 
(Formerly RANDOLPH & BEAVERS) 
Registered Patent Attorney 
937 Columbian Building, Washington 1, D. C. 


PATRICK D. BEAVERS, Registered Potent Atty. 
937 Columbian Bidg., Washington 1, D. C. 

Please send me full information on how 
to secure Patents & Trademarks. 


Name. 


State. 
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Latest information and ple: 


Soe ball con 
money back if 
Saushed. 


roday 
‘not fully 


he Pa aa ae 


{C} SOMMERS Boetane exer 
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‘ond Color work, Well-estab- 

ally-knewn school. Day or 
immediate enrollment if 

you hurry! Write today for details, 


cet Free | BALTIMORE INSTITUTE OF 


~“<°°|PHOTOGRAPHY 


M. Cherio ot 24%h St, Baltimore 18, Md 4 
Learn to Service and Repair — 
ELECTRICAL APPLIANCES 


lance service shop. Complete illus 
‘Machines. vaculim cleaners, elec, 
Ea ‘motor id’ REFRIGERATION. Appitanes 
‘ools included. Send today for FREE BOOKLET without obfigution. 


PACIFIC TRAINING SCHOOL 


7217 So. Broadway, Dept. 5-87, Los Angeles 3, Calif, 


Wome tae tours pore 


i 
NEWSPAPER INSTITUTE OF AMERICA 
surre _3720-L, ONE PARK AVENUE, NEWYORK. 6, _M._¥: 


ane MAKING GARTOONING 


MAKING 


The Landen School 42) Cian Tran i 


LEARN IN 32 


i Income ae skilled anoe 


2937 Belmont ave.. hi 


be roral ereane—not with singing tes: 
olen race alent ed ce 


Seotacanoateans 
ES et 


Seis 


choose  D GREAT FIELDS 


- Get Ready QUICK 
at COW E / 


Siratscoitelsite teaser tedaeexow?! LARGEST, OLDEST, BEST EQUIPPED 
fe Hash oe Meisels cake oe mareund esses SCHOOL OF ITS KIND IN THE U.S, 
NOT “HOME-STUDY”“ COURSES Pick Field You Like 
nyt eke mech ire von pacstalemmeacecs Mail Coupon for 


‘work plus necessary theory. You are trained right here ia the great Coyme 
shops that has been training men and young men for over 49 years. Big FREE Book 


Wheeter vou prefer 

Electricity, or Radio, 

emo a, Enon Skin eau! 

INCLUDING INDUSTRIAL ELECTRONICS 4 erat feta now, cven greater growts nent, ‘at ‘Coyne, We 

Big uturein Power Plant Work, Mo- for Construction, Texog. Frowthe: have'a big, fully illus 

Ho Wins Winding, Home and Shooting on Radio, Public Address, trated book on each 

its, Art BS Onl rene hs Seam, gd wel aad 

Hon Mantensce‘littatoncee Pawson rates at Seu te Sue You wan, 

Statmeyeacemerapee Sabradar ee meen ay Tehontbtiat al 
vale oar Ie FREE BOSE. Sl binant alrooe eesti 


ELECTRIC REFRIGERATION RANS " 
= Added training in Electrical Refrger- ene 4 

‘ation now included with either our Searen 
| Electrical or Radio Course. ‘seat F BOOK — for th 


APIO. SCHOO! 
Chicago 12 


NON-VETERANS who are short of cash 
can finance most of their tuition and 


pay, in easy monthly payments after | BRpse CO ELECTRICITY D RADIO—TELEVISION 
Braduation. Many earn while learaing. 


ELECTRICAL AND 
RADIO SCHOOL ; svpxuss 
500 So. Paulina Street, Dept. 88-73, CHICAGO 12, ILL. 5... 


AME, 
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The 97 Pound 
Weakling 


who became “The World’s Most 
Perfectly Developed Man” 


“T'll Prove that YOU, too, 
can be a NEW MAN!” 


Chests lity 


KNOW, myself, what it means 
{0 have the kindof body hat 
people pity! Of ‘course, you 

wouldn't kiow it to look at "me 

Row, but T'was once a skinny 

weakling who weighed only 97 Ibs.! 

T'was aihamed to. strip for sports 

or undress for a swim, 1 was such & 

oor specitien of physical develo 

Trent that I. was! constantly 

conscious and ‘embarrased. “An 

felt’ only HALF-ALIVE, 
‘Then ,1 discovered “Dj 

Tension". It gave ‘me a bod) 

Won for me the title “Wor 

Perfectly Developed Man,” 

When I say I.can make you over 


Most 


into a ba of giant px wer sed 

shouts'I've teen "my. new aystenn, 
Synamie™ Tension", tra 

hundreds of weak, puny into 


Atlas Champ 
Only 15 Minutes a Day 


Do you want big, broad should- 


Fidged with bands of sinewy 
ind a build you ean be proud of? 
Then Juyt give me the’ epportunity w prove that “Dynamic 


Tent you need 
No ids,” oF ‘'maybes.”” Just tell me where you 
want ‘powerful muscles. Are you, fat and flabby? 


Gr" skinny “and” gawky? “Are you shortwrinded, pepless? 
you hold’ back nd, let ‘others walk off with’ the. prettiest 

best Jobs, etc.? Then write for details about “Dynamic 
‘eniion™ and learn how I can make you a healthy, confident, 
powerful HE-MAN, 


ATURAL method. 
is enough to show 
“Dynamic Tension” 


spare time dai 
id it’s actually fun! 


a Send for FREE BOOK 


A erat Bene 


CHARLES ATLAS, Dept. 16, 
4115 East 23rd St., New York, N.Y. 

I want the proof that your system of “Dynamic Tension’ 
will “help ‘make "a, New "Man of me—give ‘me a healthy, 
husky body and big muscular development. Send me your 
free book, “Everlasting Health and Strength.” 


Name..-.--+ —_ 


Practical Shop “Pracning 


REFRIGERATION 
AIR CONDITIONING 


and/or 


PRACTICAL ELECTRICITY 
MAJOR APPLIANCES 


Service, Maintenance, Installation 
Write for Derails 
COMMERCIAL TRADES INSTITUTE 
202 $0, 207M ST., BIRMINGHAM, ALA 
Veterons Inquire Aboot Of Training 


lOTOGRAPHY| 


UDY AT HOME, Photography offers ever 
incresing opportinites for well-paid, fuel 
mating cavers, Sucoeeesproved Ne eT, 

ha qualifice you at hare Also rerldent 
Bein year, Details Fiteeh 
Mion PHOTOGRAPHY | 
. Dept. 5, 10 33 St. rhe Wy Ne Ye 


FOR INVENTORS 
Hundreds of manufacturers 
EI"L Sate serksushie sow 
Complete Information, tree. 
INSTITUTE of AMERICAN INVENTORS 
Dept. 3, 1926 Eye St. N.W., Washington 6, D. C. 
INVENTORS 


produc 
Whether an invention is patentable can be subs de- 
termined by a search of the U.S. Patent records. Without 
Obligation, write for information explaining the steps you 
should take to secure a patent. 
JOHN N. RANDOLPH 
Registered Patent Attorney 

205 Columbian Building, Washington 1, D. C. 


ABATENT S| 
1] @ ¢.A.SNOWECO.\|1) 


REGISTERED PATENT ATTORNEYS 
‘WRITE FOR INFORMATION TO 


245 SHOW BUILDING, WASHINGTON 1, 


IF YOU WISH TO PROTECT YOUR INVENTION, 


eps to protect It by @ U. 5. Paten 
"Record of Invention” 


CARL MILLER 


TERED PATENT ATTORNEY 


ar 
Sa A 
9 


WITH THE HELP OF 
HT Big Kits of Actual 


nd Assemblies with wh 
ing SHOP METHOD EXPERIME 


Imagine building 7 different Radio Receivers that operate! 


in. your own home! 


A 16 mm Home Movie Projector and Twelve Reels of 


sv? 
No PREVIOUS RADIO \ Wo gi Oc Home Movie Films a fl ture, 
OR ELECTRICAL —\ 4. get®™ ve } 
EXPERIENCE NECESSARY awl Wet Modern, well-illustrated, 1 Les: 


red in clear, simple, understand= 


sons, prep 
able lang 
your tra 


to guide you throughout 


THEN GET THE HELP OF 


Be our EFFECTIVE 
oot EMPLOYMENT 
goPO erie og SERVICE 
je cone e 
We ek ouck 
eo eT ate 
i cones F Ans Cot POs . 
Mail the coupon NOW! ra) eo" ent \ 
ithe 5 
ens" p10 al N.2xy le 
you use ; ah en? | 
rermna QB) evear-ny.sceinar |i 15° RE A \ 
PROJECTOR MOVIES “ - / 
PERS Ass Dep. rs27 


Deronesr's TEAMNGNINENINGWUDES | Chcoje i. lilincie 


ier 
iewee 
wae" Se eouation 


o> 
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Boe : 11S 
GOVERNMENT 
START 
As High As $3,021 YEAR 


Veterans Get Special Preference 
MEN—WOMEN /_ 
Postoffice Clerks, C if Franklin Institute 

Dept. 0-81 
Patrol Insp: 7 ROCHESTER 4, N.Y. 
pte pr gag sf Geptemen 
PREPARE é 
IMMEDIATELY 
Gommon Edveation 
Sten Bulent 


Rush to me 


ot wr 
sR t2 duality for one of these 


Mail / 
Coupon ff 

TODAY / Namen, 

MH / saareas Vet. 


A Lifetime 


Career 
No Age, nor Physical 
Limitations 
YOUR OPPORTUNITY 
To Lift Yourself from a 
Futureless Job 


LEARN WATCHMAKING 
and eam from the start, higher than average pay... easy 
hours... . ideal working conditions . . . be prepared to 
establish your own business. 


WATCH REPAIRING—JEWELRY—ENGRAVING 
Always in Demand 
Requests for our Graduates from Everywhere. Permanent 


positions (no layoffs) $75.00—$100 per week for trained 
men, Write today for latest FREE Catalog. 


KANSAS CITY SCHOOL OF WATCHMAKING 


America’s Most Progressive Horological Schoo! 
619 WYANDOTTE ST KANSAS CITY 6, MO 
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STEP INTO THE RADIEE Paneth 
INDUSTRY — A TRAI 


PRACTICAL ‘SHOP TRAINING 


AUTOMOTIVE MECHANICS 
BODY and FENDER REBUILDING 


Weta wie or wre 
ATLANTA MOTIVE TRADES 

INSTITUTE = ¢.2t2 3: 
eterane sk sent G1 Trlaar 


Pag Tan SKINS, make up FURS 
/ Bs Tair se wu, inf 
youstHome, Mount Birds, Ani 


RUPTURED? 


Get Relief This Proven Way 


Why try to worry along with trusses that gouge your 


work of play. Light. Waterproof. Can be worn in bath, 
Send for amazing FREE book. ‘Advice To Ruptured.” and 
details of Uberal truthful 60-day trial offer. Also endorse 
ments from grateful users in your neighborhood. Write: 


Cluthe Sons, Dept. 14, Bloomfield, New Jersey 


‘What's YOUR ambition? Better pay? An interesting job? 
Your own business? They're all waiting for you right 
now in Refrigeration and Air Conditioning! The tremen- 
dous growth of this great.industry is almost unbelievable 
nd a growing industry needs trained men. If you're 
mechanically inclined and like to work with tools .. . Re 
frigeration and Air Conditioning offers you a bright fu- 
ture. In a few short months Industrial Training Institute 
. America’s foremost school of practical training—will 
yrepare you to step into a good paying job with plenty 
of opportunity to advance. 


Under the famous 11 2-Way Plan you get all the fun- 
damentals of Refrigerat ditioning at home 
lain sparehours. Keep your present job and income 

ion of your ITI Home Study 


ULL FOUR WEEKS of practical tr: 
‘shops, You actually work with the 
‘ment you'll meet on the job. 


Find out what's ahead for youin y 
Refrigeration and Air Conditioning. 
See how simple it is to study at home 
and prepare yourself for a fine job 
with a splendid future. It’s all in our 
fascinating, illustrated FREE book, 
‘our Future in Refrigeration and 
Air Conditioning.” Just fill out and 
mail the coupon for your FREE 
copy. Take this first step today. 


me kind of equip- 


the fact 
nient ITT tui 


Formerly the t.Cooke Schoo! of Electricity & Retr 
Dept. G-2, 


ITI residence training 
is fully approved under 
the GI Bill of Rights. 
Check coupon for spe- 
cial veterans’ bulletin. 
NON-VETERAN: 
about conve- 


ry Gres eB leis 


INDUSTRIAL TRAINING INSTITUTE 


‘2150 LAWRENCE AVE., CHICAGO 25, ILL. 


ITI Training is beat for you because it's really com 
luding the huge field of Warm Ail 

#0 Boost your income. You learn both the “how: 

the “why” of servicing, repairing, installing and rebuild 


ing both home and commercial equipment. The ITI gradu- 
ateis qualified to handle any practieal job in the industry. 


Established in 1916, ITI has given training to over 400,000 
men, Thousands of its graduates hold key jobs at top in- 
come. This great school, occupying five large buildings 
‘with over $500,000.00 invested (n training equipment and 
facilities, offers you the training you need for a fying 
start to success. 


You need no special schooling or experience. 1 traine 
ing iseasy to grasp, simple, 100% practical. No dull math- 
matics or complicated theory. 1 lesson Wark Sheets 
ritten in simple English. After graduation: 
ement. Department will help 

you tind the lob you want. 


MAIL COUPON TODAY FOR F=NqT Tay 


‘Me €. M. Smith, President, 
INDUSTRIAL TRAINING INSTITUTE 


Ernined men in 0 
Vim under no obi 


portunities for 
SPeTuneretand 


‘ARE YOU A VETERAN. 
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MODERN wd’, SHARPENER 
PROFITS 


and 


SPEED « 


INCREASES PROFITS + INCREASES 


FOR LAWN MOWER SHOPS - ) 
FIXIT SHOPS + LOCKSMITHS + 

HARDWARE STORES * GOLF COURSES + SCHOOLS 
PARKS. * PLAYGROUNDS * INSTITUTIONS * 
CEMETERIES * AND ALERT INDIVIDUALS! 


‘Sharpens All Reel Type Mowers + Hand, Power or 
Gang * 10 10 20 Minutes © 
No Extra Attach 


reel type mowers, from S-inch edgers to 
i 


SALES? 


ing 
position, No extra attachments required. One lever puts 
mower or bed knife ia grind 


NOW READY—NEW FROM COVER TO COVER 
AUDELS 


REFRIGERATION 


and AIR CONDITIONING GUIDE 


4 Soaks i One! Cove 
as rx Sete 
fomeatic Heya ota 

ie 


ATION. 


IGERI 


. REFR, 


oZE> 


AUDELS 
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An ASSURED FUTURE for You 


Learn Profitable = 
WATCH REPAIRING /\ 


1G MONEY WHILE LEARNING 
Study at Home— or at Our Accredited sehoor 
Complete Home, Correspondence Course or G.I. Approved 
Residence School Plan. aise Fok Graduate Flan af school 
for correspondence student 
Write Today for COMPLETE DETAILS to 


American Institute of Sp 1d Watch Repair 


Dept.200 270-76 East Building Grand Rapids, Michigan 


BE A REAL ESTATE BROKER 
PAYS BIG! Poa 


suaking pte fi anh Cones 


rosy ves fanapement, Appraising, 
igre eh Bae 
Esc doa le foaine 
Souonaly Ena choot. Approved: Sond 


FIG. SCHOOL OF 'WATCHMAKING, Ds 
ands inom Permante None “asonaate 5a 


Say You Saw 
It In Popular Science , 


RAISE HAMSTERS 


yew wonder animals from Syria. 
‘Toy, Bears, Delightful pets. 


¢ basiness, We Fura 
Write today for free book. 
LF HAMSTERY, 1540 BASIL ST., MOBILE, ALA. 


evry 


‘ oe SVTING FILMS 


{atrooinary ond vowel 816mm. Sie ond 
‘oud oth your Home Movi Audiences 


Fee Sample oo Spel Uist sd ely 0. 


EXCITING FILMS weitreoce sc. 


ALL 
ara 


BE A BUILDING CONTRACTOR 
Big os Mab Opportunities 


DO YOU WANT TO BE ON THE INSIDE 
IN THE BUILDING BOOM AHEAD? 


Big years right ahead in Building. Right now eighteen million 
Americans who do not own homes are being educated to advan- 
tages to them in home ownership! Do you want to be on the inside 
in the building boom—where big money is made? This is your 
chance now. Learn about opportunities for Building Contractors 
whether or not you have previous experience in this fleld. Millions 
of dollars are going to be made in home and farm buildings, in 
construction of stores, garages, small industrial buildings. 


BUILDING INDUSTRY NEEDS MEN WITH ORGANIZING ABILITY 


WiThe, Building Industry uses men with organising ability, by Teme! 
Aicusands. in onstruction, “supervision. tana Properly ~~ 
trained men needed in production, distribution, finance, installation, ~~ 
Turketing. Government estimates housing demand at-40 billion dollars! 


PRACTICAL HOME STUDY TRAINING —EASY TOLEARN BY THIS PLAN 


Commercial Trades Institute has developed a 
Makes, rapid progress possible. Gives you the 
want to prepare you for your adv nt. Modern ‘methods acing 
use of visual aid iiiuatrations Pak to learn, From very’ fi 
lesson assignments the type provided’ is ‘the Kind that 
‘can be Useful to # man taking part in building. 


FREE. 


Important Information Tell- 
ing How To Got Started. 


LEARN ABOUT the 
| HOME BUILDERS 
TRAINING INSTI- 
TUTE PLAN... 


ial facts whether you 


}} Action Going On Now in 


the Building Industry. 
. MAIL COUPON 
TODAY FOR 


GET FREE INFORMATION NOW 
MAIL COUPON—NO OBLIGATION Lee 


Qnere eae tot tn nowt, Act trims. 

ately Propane yout ie tcraisly 

0 pat ‘disadvamtage, The bull 

fabsty tg pong orward reply.” FHL eu, mad 
today. No. obligate 


Commercial Trades Institute, Dept. D1-7 


"ACTS FREE for Men Who Want to Get Ahead 
U commerciat trades Institute, Dest. 0) 
1400" Greentea ‘henge 28" tae 


J] j Sed tre Mlustrated Brochure aod other information about Bullding Contracting. 
CO VETERAN [D NON.-VETERAN 


a 


sury 1940 SL 


32 Poputar science 


Pal! I'll prove 
tcan a you. 


ROUND® 
N 


ute of PhyleatCatore Dept. PS-87. 


CADET DUAL VACUUM HORNS 


The Protecturod Company Dept Dept, 502 
4033 Windsor Reed z 


© ' 
RAINS CELLARS, WASH TRAYS 
CIRCULATES OIL 


Pumps 1800 GPH 300 gal. 30° 
high, uses % to 4 HP 


motor. Will not clo, S@20 
nee He 


W LE MEAD 3, N. J. 
makes False Teeth TIGHT 
Makes ter ental plates tt | 
LA! for MONTHS! 


Why Spend Years 
“Picking-Up" a 
Trade? . . . This 
“Live” Industry 
Needs Trained 


MOTOR WINDING 


MAIL" 
TODAY 


REBUII ‘Al 
WINDING, CONSTRUCTION and MAINTENANCE WORK, IMQUGAN TECBICAL WGTITUTE, BephPS-7; 
etc. New classes every few weeks. Living arrangements madi 2281 W. Fort St., Detroit 16, Michigan 


EARN WHILE YOU LEARN NO COST TO VETERANS 


MICHIGAN T HNICAL institute javceaes. 


2281 West Fort Street ee 


WHICH OF THESE fgacetiemdten 
INTERESTS ov MOST? 


© Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion, 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 

just as it has helped others 

Preemrreeresceeeemms §CHECK, CLIP AND MAIL COUPON NOW 
years. Check the coupon at 

right, add your name and ad- 
dress and mail it at once. The 
school will send you details on 
its training plan and outline of 
study prepared by specialists. 
There is no charge, no obliga- 
tion, so send the coupon 
immediately. 


AMERICAN SCHOO 


Dept. GB-46, Drexel at S8th Street, Chicago a7 


Dostpald,’ bulletin and details 

PLASTICS ENG’R (Accounting. ODratting and Desten 

Retrigeration ‘oe Men's Wemen 
Elctielty Pract, 
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EVEN IF YOU DONT KNOW j= LeY 
A NOTE OF MUSIC NOW. DIESEL SCHOOLS 


YOU CAN LEARN YOUR FAVORITE . Now Accepting 


INSTRUMENT THIS EASY A-B-C WAY 
ial alent, no previous traning necaca. mnie | Jat CIVILIAN STUDENTS! 
fol homeshfusathod ing accent ee Balley has a national reputation for nest 


cause you learn to play. by playing real tunes by note, Haining "methods." Bailey teaches you 
right from the start. And just think, you can learn fundamentals, ‘plus the practical applica 
‘our favorite Instrument for only a few cents a day! tion of theory in plenty of actual shop 


work. Bailey is approved by industry, 
Bailey graduates get the jobs! 
Civilian men and boys over 17 who are 


ambitious to get ahead will act now. Send 
for FREE catalog. No salesman’ will call. 


||) BAILEY TECHNICAL SCHOOLS 


1656 So. Grand Blvd., St. Louis, Mo. 


f interested, mail coupon for FREE Booklet 
and Print and Picture Sample, See for 
elf how easy it is to learn any 
ument, right at home, in 
without a. pri- 


success! 
aie & tay eee ce 
eta, ane 3 


Violin 


Name 


nGoL OF PENMAN: 


‘Wiese Print 
arn" anes City, Mors Ue 


President, 
tage "1m tsi 


SHORTHAND in 
65 Weeks at Sosoe 


Bo078, 88 W. at, N.Y. 18 N.Y. 


Lae gras 
Pres ey he 


PLEASURE or PROFIT 


Learn at home. Spare time, Practical basic 
training. Long-established school. Many 
have earned while learning. ‘Send coupon 
below for free booklet, “Opnartunities in 
Modern Photography”and full particu 


DIXIE WESTERN 
Polished Aluminum 
DUAL INTAKE 


MANIFOLD 


For Fords and Mercurys 


increases. mileage ‘Opportunities in Modern, Photography. 


sheed and. performance Particulars and requirements, No salesman will ca 
DIXIE WESTERN MANIFOLD CO. | ‘aadrecs, Sees : 
Box 364 Angeles 43, California ~~ 
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GET, INTO) 


RAFTING 


The Draftsman Plays a most 
important Part in INDUSTRY 


DRAWING OUTFIT scsaes Practically everything that’s built or manufactured these days 


is constructed from blue print drawings prepared by the drafts- 
with Drafting courses. man. He is the KEY man in industry. No new machines can 
All the tools you need including fold- Be. built, no bridges erected, no buildings constructed until 
Fee ne ee te With theme you can the draftsman has completed his work. 
PUL your ideas on paper quickly and, Drafting is clean, interesting, professional-type work. ‘Th 
Wwith accuracy. With training you are draftsman is paid well to start. And he has real 
all set to master Drafting in months, for advancement to high-pay jobs in Engineer 
—not years—at home. mendous production programs ahead 


more draltsmen than ‘ever before. 
Learn in Spare Time—At Home! <n4 today for free information, See what this eraining has 
lorie? the Collegeiin Chicago) doa ‘toe ovbers, what fe cam do foc you. Suuply MAT 
A few hours of plevsant home study COUPON TODAY’ in an envelope or use'a penny postcard. 
every week—that’s all, With Chicago 


Tech's help, you train yourself ste} MAIL COUPON NOW 


by step. This tested method—devel- CHICAGO TRCINNICAL COLLBOE. 
oped over 44 years of C.T.C. progress $1228 Tech Bldg. 2000 5 
—prepares men for good positions in Mall me FREE Draft 


1 
industry ! big opportunities in DRAPTI? 
ire Architectural Drofting 
CHICAGO | 
TECHNICAL COLLEGE | .... 
1 
Lo 


1 Machine Drafts 
H-225 Tech Building, 2000 South Michigan Ave. 
Chicago 16, Ilinois 


Now Any AUTO 
(MTT) REPAIR JOB 


ETS "1 Over torlou! 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
« « « For Pleasure and Profit! 


a ig 
he 
ment éompleie, ready 
Be eo ar ir eat mae 
f nelf wit ‘week. So 


‘Solves EVERY Job 
On EVERY Car Guilt from 


'WARNER ELECTRIC C0, 1512 Jarvis Avenue, Cheage 26, Dest. T-13, 
[| Gentlemen: Send Free Sample and Detail tor 
aaa eS 
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biota 


arter carburetor 
i pVibelt drive 


‘See Your Whizzer Dealer Today ... or write Whizzer Meter Ce., 
Pontiac, Mich, For 10 years—word's largest bike moter bulier 


HANDICRAFJ 


Choice of experts in 
every art and craft 
field. A blade for every 
purpose—quickly inter- 
changeable. Singly and 
in sets, 50¢ to $50.00. 

(Slightly higherin Canada) 


Buy where you see this sign— 
At hobby, hardware, gift and dept. stores. 


X-acto Crescent Products Co., Inc., N.Y. 
In Canada, Handicraft Tools, Ltd., Toronto 
sen U. Pat. Of 
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STUDY at HOME 


With An Educational Institution 


‘Men with specialized training win higher positions, insure 

larger earnings, and are bigger successes in business and 
bil, life, ‘Opportunities NOW greater than ever betore 
nd for our Catalog. 


ARTS and SCIENCES 


im Philosophy: Education: Letters; Public Hi 
Jurisprudence: “Psychology: Sociology: ae 
Chemistry: Plastics’ Geology: Polltical Science’ Theo} 
Business and Commerce; Accounting: Mathemati 
tistics; Agriculture, 


ENGINEERING 


Courses in Electrical, Civil, Mechanical, Drafting, Archi- 
fectural, ‘Steam, Aeronautical, Radio, Structural, Mining, 
Industrial, Petroleum, Marine, Chemical, Diesel, Automo- 
bile, Refrigeration, and” Air Conditioning ingineering. 


LAW 


Complete Professional Law Course 
Series college grade textbooks. Cour 
Law. Patent Las Medical Ju 

Roosevelt Incorporated, 4610-AB, She 


Sour 


map 
= Sa Sia 


RESORT ‘OPERATION 
eae AND MANAGEMENT 


Seon ron SIGN LETTERS 


For Store Fronts and Office Windows. Anyone can put 
them on. Free Samples. Liberal Offer to general 
METALLIC LETTER CO., 441 N. Clark, Chicago 10 


Do What Others Now Do— 
Wear 2 Form Fitting 
MILLER Truss 
which provides natural free- 
Sem at comfort wor 
‘walking, playing, horse 
ding, dancing, swimming oF 
siecpig ojo cannot 
tion hd convenience.” 
Wear two weeks then con- 
Tour pigean before d- 
3 cop ite 
Write ‘me today for FREE 
descriptive crealar. Sent in plain, sealed envelope. 
FRED B. MILLER Manufacturer 
Dept.P.s. Hagerstown, Maryland. 


ore 


earn DFESEL te 


ra | 
THE FAMOUS HEMPHILE WAY! 


Wherever Diesels are used, the name “HEMPAILD 
1s famous It stands for TRAINED MEN—men who know 
Diesel Many trained Diesel graduates of Hemphill 
Schools are successtully engaged in work where their 
Diesel training is "paying off.” Perhaps they are assem- 
bling Caterpillar Tractors, or servicing Cummins 
trucks, or installing and maintaining General 
Motors Diesels Perhaps they are working with these 
and other makes of Diesel engines in trains, ships, 
drilling rigs, sawmills or construction equipment —but 
‘no mattet what the Diesel job, Hemphill trained men 


have the "know how” to handle it. 


your spare time, without interfering with your pr 
ent activities Prepare for a bigger future this quick, 
ecsy way Mail the coupon below for complere di 
tails and free literature. Or attend 34 week: 
resident classes at schools listed below. 


QUICK, EASY WAY 


a end 


Prepare YOURSELF for the great industrial swing « 
Diesel power which 1s now here Ge. complete detail 
of Hemphill Diesel training now! 

STUDY AT HOME —Learn Diesel AT HOME ii 


AUTOMOTIVE 
Memphis ond 


HEMPHILL DIESEL AND AUTOMOTIVE SCHOOLS i 
Aenelatee ees 1601 Beet Wertern Are Dept a7 

toe Angeles 6 Californie 

Gentlemen: Pl ion on your Diesel 

ew York ©) ae 


isore send me FREE BOOKLET and infor 
Wome Study Cl Resident School C) 
O"LA.G Memphis 


wa et ACCOUNTANT? 224 


AN EXPERT CAN! 


MORE and more opportunities—that is Accountancy’s appeal to ambitious people like YOU! 
Government, industry, thousands of firms, are needing trained accountants. C. P. A.'s and 
executive accountants earn $3,000 to $10,000 yearly; new conditions are steadily increasing 
the demand! LaSalle trains you at home in your spare time; among our alumni are over 1 
per cent of the C. P. A.’s in United States. Training prepares you for C. P. A. examinations or 
executive accounting positions. Staff of C. P. A.’s personally supervises every phase of your 
training. You do not need previous experience, for we start you from the beginning. Numer- 
ous new opportunities now waiting in Governmental and industrial lines warrant your con- 
sidering this subject carefully! So act now—investigate LaSalle Accountancy training’s 
possibilities without delay. 


Write today for free 48-page booklet, “Accountancy, the Profession That Pays”” 
LASALLE Extension University 
A Correspondence Institution 


. 417 South Dearborn Stre 
DEPT. 783-H CHICAGO 5, ILLINOIS 


Trained Artists are Capable of 
y360-$75 OR MORE A WEEK: 


1 
cap iearg to draw at home {s\ pour 
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insects 
send for SHOO FLY tc, 


PFLUEGER 
Protects (from 6 to 10 hours) against mosqui- 
toes, gnats, chiggers, fleas, biting flies, Color- 
less, odorless, won't stain skin or clothing. 
Guaranteed safe. Carry positive protection 
in handy size 2 oz. bottle, A distinctly new 
product FRESHLY packed. Will help prevent 
painful sunburn, users also say that Pflueger 
SHOO-ELY. repells fleas, flies, mosquitoes 
from valuable dogs, cats and other animals. 
Will not attack or dissolve nylon or plastic. 


der direct from THE ENTERPRISE MFG. 
COMPANY, AKRON, OHIO, 4J-pt. P.S. 


PFLUEGER 


(PRONOUNCED 


“FLEW.GER™) 


Say You Saw 
It In Popular Science 


IPE 


NEW AUTO 
ENAMEL SENSATION 
GUARANTEED 


2 FuLL sq? 


YEARS 


‘Almost anyone con 
get high-gloss job 
thot looks like 
Professional fin- 
ish. KAR-WIPE 
does the trick! 
Easy to apply! No 
brush! No masking! 
Simply WIPE IT ON 
Pith the applicator thot 
we give you FREE. Get 0 | 
foctory-like finish that’s GUA. 
RANTEED against chipping, erack- 
peeling, fading when simple 
directions are followed. Dries 
dust free quickly. In newest colors. | 
SEND NO MONEY! Order one oF more | 
guorts tnday. Just mail posteard | 


Pay postman plus C.0.D. upon di 
very. Send remittance, save postage. 


NONE BETTER AT ANY PRICE! 
PAINT YOUR 
CAR WITH 


KAR 


wipe IT ON! 
NO SPRAYING! 
NO BRUSHING! 


4 
CAN DO ™S, 
AFACTORY 


Not a streaky wax of 

polish. KAR-WIPE is the 

few miracle high 

outo enamel that is 

easy To use, Anyone. 

can do a professional 
ing lob quickly. 


KAR-WIPE CO., 


n, Washington 
= $1.95 per at 
Dept. PS-7, 828 S. 18th St., St. Louis, Mo. | 


Earnings of meq and wowen in thls profession 
fm as bigh as $3,000" Jeary. Others 
‘make good money in spare le 
beeded to start 
nse begin sooner. acy to learn. ‘No selling 
tr goods to buy. No experience necessary, A 
Sepression:proaf busta 
iovguide you step by stn a 

Dini 
‘or FR 


CREDIT SCHOOL 
ROANOKE 7, VIRGINIA 


¢c CRIM 


Eaay “ter 
Y wel 


BY MAIL in 


‘Through Sclontific 
E DETECTION! 


UWSTITUTE OF APPLIED SCIENCE, 1820 Sunapide Ave, Dept 196.8 Chicaze 40, I, 
STUDY AT HOME for Personal Success 
and LARGER EARNINGS. 39 years ex- 
pert instruction—over 114,000 students 
enrolled. LL.B. Degree awarded. All 
text material furnished. Easy payment 
plan, Send for FREE BOOK NOW— 
“Law and Executive Guidance.” 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 91-P5 __ 646 N. Michigon Ave. Chicago 11, Ill. 
‘CORRESPONDENCE COURSES IN 


RADIO ond ELECTRICAL ENGINEERING 


"tincoun ewaint 


FREE 
STAMMER? 


AMAZING DISCOVERY! Corrects poor 
“Mis improvement in three hours. 
Write © Oment. 35D. St. Louis, Mo. IMMEDIATELY. 


DUAL TAIL PIPE EXTENSION 
Fits all cars—chrome plated 
DEEP TONE $9.95 


produced by 21% inch outlets 
LYONS PRODUCTS COMPANY 


penmana 


B&I MANUFACTURING CO. 
Wis, 


CIALIZE 
we ee 


URSES 


. or a business of your 


soviet tem enables you to build your 


own. Our time-tested Concen 


fo 12 Months 


a career step by step. Each 6-month course is complete in itself, yet 
ee prepares you for advanced courses long as circumstances 
Retreat permit—until you reach the top step in your technical training. More 


than 1,538 students now enrolled from 48 states and 13 overseas 
TECHNICIAN | countries, Faculty of 72 spe: unselor 
2 mittee. Terms start Jan., Apri PON TODAY! 


MILWAUKEE SCHOOL OF ENGINEERING 
Techoical Institute —Fi 03" 


in Machinery oF 
Blectronien 


ARTISTS MAKE MONEY 


Do you like to draw? Send name, address, age and occu- 
pation for FREE ART TEST, to dnd out your ability. 
ART INSTRUCTION, INC. 

7148 Art Instruction Bidg., Minneapolis 15, Minn. 


. 7 s 
Electrical Training 
Intensive 32 weeks’ residence course in funda- in communications, power, manufacturing, 


including radio and electronics. Extensive lab- Classes begin July 26, Nov. 22. Catalog. 
oratory, shop work, drafting. Prepares for 7612 TAKOMA AVENUE, 


FLECTRGAL SUHDOL, thio’ cnd ning suet wasmimetow 120 bre. Wy 


ARE You JOB-SATISFIED? 
GE A GOVERNMENT J 

MANY, | POSITIONS TO BE ee 

seit Bere Hooke 


‘MEN—WOMEN 


‘without charge, 40 

a Government big paid 
Advise ine “also regarding. aafaries, 
ation, etc. ‘Tell me how to 
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Do you want 


..to go to College? 
--or to enter a eee 


Ft 


OF get an an Office Position? 


iy MUST finish High Seboo! 
implied. igh Schott Course 
‘and abilities 


UNI 
819 MOLMES STREET 


Be A MASTER PLUMBER 


Earn $1510 $50 ADay 
DON'T ENVY THE PLUMBER—BE ONF 


pours aE ee 
pita dea Gere e- as Eset 


AL PLUMBING SCHOOL 
MANSAS CITY, MO. 


Benool, ‘Chena (891 andorsed 3 
en ‘schol edutation NOW. Write TODAY! 


thi 
M 


authorities. “We fuinish all material ‘including | 


among our graduates, 
terms 


225 N, Michigan Ave. 


BOOK 


LA Boon (eal 


‘Write today for FREE 48-page book,"THE LAW-TRAINED MAN,"* 
which shows how to learn law easily in spare time at home 


ough the Blackstone course prepared by 60 well-known law 
18.-volume 

fodern American Law. library, Many success 

LL.B. degree. 

Money-Back Agreement, 

BLACKSTONE COLLEGE OF LAW 

7 Dept. 120. 

Insittution Foi 


attorneys 
Moderate cost; easy 


A Correspondence 


Mechanical Evaineecing 
iat 


DEGREE IN 
27 MONTHS 


ENGINEERING 


ENGINEERING Television, FA 
Broadcasting. Servicing, Electron 
les, Aviation, Marine” & “Police 
Radio taught thoroughly. 73. 


weeks" Engineorin 
Work. Approved 


Valparaiso Technical institute, Dept. 503, Valparaiso, Ind. 


Mows and Trims Lawns 


TALI SING thr you om rade 
joo WHCROPHONE, 


ote vag, Pao 


In One Simple 


‘Small & large. new & used, Army surplun, 
‘Also canvas covers. hammocks. canvas cots 
Glothing. paints. Lowest prices. Pree circular, 


TENTS 
MowsAy sates 


10-15P 50th Ave. Long Island City 1, N.Y. 


MontaMowER 


New model. New type metal handle has 


special device to adjust cutting height. 
Drive shaft now mounted on free rolling, fac- 
tory lubricated, sealed ball bearings. No tired backs or 


rma. 834 Ibs. live precision made mechanism that 
then cuts smoothly a clean 16” swath through 
grass, dandelions, spike grass, Inwn weeds. No noise oF 


clatter, As modern and efficient as your electric razor. 
Cuts right up to walls, fences, trees oF post 
fringes to be trimmed by hand. Cutters sel 
Built to last many years. use. 
direct from factory for 26 years. Costs little. 
‘at once for trial on your own lawn “approval offer,’ 
guarantee information and literature. 


MonTAMOWER DISTRIBUTING CO. 
830 Keeler BI GRAND RAPIDS 2, MICHIGAN 


AD popurar science 


THESE 5 TRADES ASSURE YOU 


HIGH PAY - Future Security 


“There's Always a Demand 
for the Man who KNOWS!" 


ations. Come ematne achine and Arch: 
Woenen made ea course acre im brater 1 CHOOSE ONE OF THESE 5 LEADING TRADES 
seufting. wih fund cas ! 

e DRAFTING ‘is way grasuate MEST gtosta and ts I Get Outof that Rut... Bea Skilled 
— ING siealest Sp of reo Tradesvian!. Have s. Lifetime 
SHOE REPAIRING cosirce jose Bac Ele: | Career. Own Your Own Busi- 
Yebuilding. under eat aed show taining ole rr nessand BeSecurein Your Old Age 


ay iar 
end ies NOW while Enrollment is still open, send 
for FREE information. 


5 Divisions oF 


NATIONAL TRADE SCHOOL 


THE 


—e Ele 
9 Automotive & Tractor 


VETERAN OCCUPATION _ 


FENDER SKIRTS .... .. . $17.20 PER PAIR 


WITH 5% DDT 
+.» for dogs. Kills fleas and’ 


ie quick oft 
7 days. any home vses. 


OR WITH ROTENONE 
of Quickly 
ice. Kills fleas 


= HEAT TREAT 


relding materials and instruc- CALIFORNIA TECHNICAL PRODUCTS CO. 


Invaluable for __ 448 Se. Mill St, Lot Angeles 13, Cali 7 


uty 194s I 


Scr Men Who are Trained in 


AUTO BODY & FENDER WORK 
Kern 


Faker 
Bined w 


id 
THOROUGH, RELIA 


io ety ana | 


PACTS at once, 


For Outdoor Pleasure and Transportation 


““* Royal Enfield 


Fomous English Lightweight 
~Motoreycle..takes you anywhere 


WHITEHALL DISTRIBUTORS, Inc. 
1385 Commerce Avenue, New York 61,.N. ¥. 


COLOR AT A PRICE YOU CAN AFFORD TO PAY 
“PHOT-O-CHROME’ = 234~3)4 


“SPARKLING COLOR PRINTS" 


CLEVELAND COLOR SE 
3974 EAST ISist STREET CLEVELAND 5, OHIO 


Start a NEW BUSINESS 
Or Add to Your Present 


‘BROOK FARM, RIGA, Sellersville, Pa 


Say You Saw 
It In Popular Science 


> _ Air Corps 
SUNGLASSES 


NATIONAL JOBBING COMPANY 


= 1703 No. 24th St. Dest. 


Omaha. Nebr 


ginal 
HOLLYWOOD 7 a) “4 


. CAR HORN 
( ay Five FE 


NY 
sAngeles2, California 


ENORMOUS PROFITS 


CASTING 
AT HOME 


ERE = ee 
AMBITIOUS MEN 


+ You May Now Have An Office York Requiring 
Room or Box Nui 


an iden, or patent to offer, and want results, just adver 
tise It under your name, and use our office, as your own, 


OFFICE SERVICE 


“Say You Saw 
It In Popular Science 


PRECISION JEWELERS SCREW DRIVERS 


Complete Set of & for Every “Hobbyist™ 


Cg 
PINE WATCH 60, Rim. 40, 29 ridge St, Mew York 2, N. ¥. 


TRAIN HOW FOR AN 


AVIATION CAREER 


IN SUNNY SOUTHERN CALIFORNIA 
Axion TRAINING IM MINIMUM TIME 
nd MASTER 


In New 0 
ber, For Aw ttle ax $12.00 per year 
If you have a business service, or merchandise to sell, oF 


New York 16 


Get into BUSINESS 


METALIZING 


BABY SHOES 
AT HOME IN 
SPARE TIME 


te, 
a5 age 


S. T. CHRISTENSEN 


Checks-Tests 


Electrical House- 
hold Appliances, Factory 
Equipment, A Sure fire 
trouble detector! 


LEARN 
APPLIANCE REPAIRING 


Repair electrical ap- 
pliances, equipment. 
Get full facts today 
how I've trained thou- 
sands in their own 
homes, Write 


CAL-AERO TECHNICAL INSTITUTE 
GRAND CENTRAL AIR TERMINAL « GLENDALE 1, CALIFORNIA 
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> 4 


Shoots Tear Gas 15Feet | 


to stop man 
or beast 43 J, 


CpeNTF 


APTITUDE TESTS #33." 


fox our nee 
ext You et pernoal report gud fr emote app 
‘Sore prowerty. (tor ea.) Write for complete factr 
men VOCATIONAL COUNSELING INSTITUTE 
Sor Woouware Ave 2 aientean 


YOU CAN BE AN ELECTROPLATER 


Be your own boss or work for big pay. 
‘Make money while you learn at home in 
spore time. Interesting, uncrowded 


Money making trade secr 
Send postcard for FREE idea 


t WRIST WATCH, 
+k STOP WATCH 

ke TELEMETER 

TACHOMETER 


Phenomenal Value! 
17 JEWEL + 2 PUSH BUTTON 


Now She Shops _ 
“Cash And Carry 


Without Painful walty 
Many sufferers relieve nagging backache quickly, once 
ey discover that the real cause of their trouble may 
bevtired kidneys. 
‘The kidneys are Nature's chief way of taking the ex- 
id ‘waste out of the blood. They help most 


matter to remain in your 
Taekache, rheumatic pains, leg ‘pai 


117 W. 4and Sty N.Y. C18 
Mail Orders Promptiy Filed» 
€.0.0. or send check or maney 


Aue 
Twi Gold Care 
$64.50 (plus 10% 
tax), formerly 
sas. 


re happy relief and will help the 16 millea 
fish’ out poisonous waste from your 


44 rorutar science 


ae 


Sie ope ays snag rte ren fer ene 
scat eames ab TE fener ee a 
Poca ethane itt Sayer or fom abr tos bad 
zv cd Beebe se oar ows Sosy malay bss nae Bay, 
eee ae 
FIND OUT ABOUT TRAINING AND itso at il senha isge a yen, Glas 200,000 com 
mercial ., plus expanding farm building construction. 
OPPORTUNITIES FOR You N BUILDING Mail coupon today. FREE book tells how you learn Building Con- 
Established in 1904, Chicago Technical Col- _struction—How to Read Blue Prints, and Estimate pending So sosts— 
fag se org prntenl tang ets oe! Pay ‘ot wok ak gk al Cane ope 
Information, See wht tis Course has dove for fait the training oeeded for rapid advancement to higher-pad 
others, what it can do for you. Read what = ee 


esse Toc te veer eee MAIL COUPON NOW 


ined builder—and how a CHICAGO TECHNICAL COLLEGE 

ly you can get started. Simply MAIL COUPON H-158 Tech Bldg., 2000 5. Michigan Ave., 

TODAY in an envelope or paste on # penny Chicoge 16, IMinois 

postcard. Mail me FREE building Lesson with information about 
big opportunities in BUILDING and how I can train a 


CHICAGO 


ert 


N 

TECHNICAL COLLEGE |. 

H-158, Tech Building, 2000 South Michigan Ave. 
Chicage 16, Illinois City. 


FITS IN YOUR HAND! ONLY Ye LB. 


GUARANTEED TO WORK. siecicd, USE" mosT ANY! 
WHERE in bed, hte 


SEND ONLY $1.00 : 


mplete—Ready to play—Excellent o 
TINYMITE RADIO TODAY AT THIS BARGAIN PRICE! (Foreign $4.00 U.S. cash.) 


PAKETTE RADIO COMPANY, INC. Dept. TPS-7 __ KEARNEY, NEBRASKA 


WindoStep* 


FOR ALL OUTSIDE WINDOW WORK 
+++ UPSTAIRS OR DOWN 


This light, strong, handled 
device eetgattonte’ ose ed 
pounds—will let you Wasbh—Paint ——— 
—Putty Your % ‘indows—Hang 
Screens and ‘Aunings Service Com- = F —— An ideal gift, 
sination Storm Windows without a ~~ MORRISON CRAFTERS 
Ladder! Protective steel railing =| ! 
wide substantial floor—rubbet it IA ea RES 
house protectors. Model H adjust- 
sble to all household wall hick: 
s—9" to 17". $10.50 
$9.85 COD. plus fee. Money back 
uarantee. Patents pending. A 
forsafe* Product. Agents—Deal- 
ers—Territories Open. *Trademark 


suty 1948 45 


Learn 
How to 


HYPNOTIZE/ 


iing forceby bien 
oon ander 


y 


= 


com 
NLY $1.95 tire ot 
Scares SRST UE ae eS 


Bes cinenge soe ene hay 
Nt ree owe 


Helps Young People Get Ahead 


wi to the man or 
woman with special fanical trainin 
SGD" graduntey of thi Boston, achook have 
fone out to ‘in engineering and tec 
Mieal elds, Os pean 
Practical courses in industrial electicity and 
clectronics, ‘industrial “chemistry, mechanical 
fand,machine desig, sructral and) architec- 
tural ‘design, automotive service and mana 
iment, electric wiring, and: maintenance,” Alo 
ratory course. Day and evenin 
proved Tor veterans. 40th year. 


FRANKLIN TECHNICAL INSTITUTE 
39 Berkeley St. Boston, Mass. 


Please send free Information on all courses. 
Age. 


State 


AG rorutar science 


“Fhe po at lsh end Yoo ne Une) 
; 


| HY-SCORE 


World’s Most Powerful 
AIR PISTOL 


AGQURATEI PAST! HARD-HIT- 
TING Bxpensivey 


M yoor dealer cannot supply, write for trea booklet, Dept, PS-7 
HY-SCORE ARMS CORP., BROOKLYN 1, N. Y. 


"pte seabed 


Be a Watchmaker—Be Independent 
Dayand Evening Classes—Approved for Veterans 
Write today for free Information 
CHICAGO INSTITUTE OF WATCHMAKING 


7 Se. Pulaski Rood — Dept. PS-7 Chicago, Illinois 


9 GARDENING 


Say You Saw 
It In Popular Science 


HINESE BOXING ani 
JIU-JITSU BLOWS 


against attack, Learn 
inst nerve centers of 
ym Work—Bo muscle 


—no Weight lifting, ete 
‘Send $1.00 Yor this valuabl 


MORE POWER rom your ENGINE 


WITH PERFECT TIMING 


Rae ees 
tg enue blocky tye other to seach plat 


Hi 


Bee cnend diocprears son Sow aon 


Eonmie BEAT'Ch AVIS Clon” Hoa, Clealnd 8, hie» 


os PSORIASIS By 


ached. 


PSORIA: thing falled to bring even 
femporary rellef from scales lesions and (tching? Then write 
Yoduy for FREE important information, You needn't invest one 


cent! 


PIKACOL €O., Dept. 5-7, Box 3583, Cleveland, Ohio 


MICROSCOPES éscienriri 
spfaten NEWGUSED seins 
BoUerr so. excHaNceD REPAinED 


‘Send for FREE LIST 
NATIONAL SCIENTIFIC INSTRUMENT CO.119CH 


ACCESSORIES, 


Piastics is one of the fastest growing 
industries—offering you unusual op- 


tails about Plastics Institute, America’s 
oldest and largest plastics school. Resl- 


dent School located in beautiful South- 
ern California Comprehensive Home 
‘Training Courses to prepare you in your 


portunities for an interesting, success- 
ful career and security in the years 
ahead. Trained men, with plastics 
know-how will fill the important, well- 


paying positions. YOU can be one 


plastics. You can enroll immediately? 
Write Plastics Institute, De 
1601S. Western Ave, 
gn Los Angeles 6, California. 


one $e, the bead 


GEMUIME US. GOVT. HYDRAULIC JACKS 
AR 5 UR PLU 2-TON CAPACITY 
FAMILY CAMPING KIT 


APPROVED! 
Life Preserver Jacket 
Used, but perte 


= Worth of of Equipment 59g 8° 


NAVY TYPE WORK SHOES 


$5. 25 


Rouglt leather outside, 
" 


cuenta sone 
Stordy » 


Linesmen 
and Strap. 
State size. 


SATISFACTION GUARANTEED 
We Ship C.0.D. 
ORDER BY MAIL TODAY 
Prices do not include postoge. 
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A MODERN ecTRIC Tube, Given With Every Tie 
ALL-ELE ACHINE ect 
= 
You 


orp MODEL EEDACE Pesiiaty hot’ meccast 


600-16 
650-15 


COMPLETE 
‘OUTFIT 


STANDARD TIRE 
834.N. Broad St. Phila, 30, PA. 
LEARN Al AND EARN AT HO 


FREE OFFER! act now 


For promps ection to readers 
‘st “Popular Science” this 
53.49 Sewetight free on order: 


wrchoed separately ot 329%. Fis Ry Sewing Mi 


{_CUP_THIS COUPON—MAIL TODAY | 

| Hea siving wacuie cowman + 4 C'S. + Ct (PMT) 7 

{int it en ents Bicoct, fe Yoeseng wee Sos aad usc 

Lee ee aetna Some ee 
H 


BERMAN’ 'S COLLATERAL LOAN BANK 
Dept PE-S, 636.0 W. Balla St. Baltimore 1. Md 


MAKE 
-00 PER HOUR | 


home or in our big shops. Apprgved for Vi 
bout our Low Payment Plan” and, Bay" Ater 
"Send for FREE BOOKLET nnd FULL in= 


Years of engine 
Write’ tobay’ 
BOOK. 


The FATE-ROOT-HEATH CO. 


BARGAIN 3X ARMY TELESCOPE 


Original Cost $150.00—Our Price $7.50 ALL COATED LENSES—BRAND NEW 


g.Eecellent for viewing objects. pas, seashores. ots, The high resolving power of the tls conted lenses, five of 
fsmantied and used for hundreds of proj 


Shem achromats will bring out krest details. For the experimenter 1 
ects, Length 22% inches: 36° Field, na Pomel 30. AN IDEAL GIFT. 


500,000 Lense: [sexo 3c stame Fon “eanoaie7 ust] 
A. JAEGERS, 123D- 26 ROCKAWAY BLVD., SO. OZONE PARK 20, N. Y. 


4B roputar science 


DRAFTING} 


Plan for a TOP PAY JOB i 
PRACTICAL, MODERN HOME TRAINING PLAN 
Drafting Outfit Included 
Send for FREE Lesson 


¢ a modern, practical way to learn Drafting right In your own 


ual ald instruction helps sou learn 
Drojector and slides. Draftsman has & Key J 


i a 
‘COMMERCIAL TRADES INSTITUTE, Dept. 31-7 
1400 W. Greonioat, Chicago 26, 


Fear tA Noten conn sol 
BE AN moto il 


Send for Interesting picture, book 
wuiuine A 


‘Rorsbiigation, Book 
‘tha ageon Petny Dost. 


INT SCHOOL OF ART 


Dept. 208-8, 53 W. Jackson Bivd., Chicago 4, 


MOVIE 
PROJECTION 


a® THEATRE MANAGEMENT 
oC) 


MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat tone 


Steals $5.50, Aluminum $? 
Buicks, ete., Ste 
0. 


be FY 
OFALENS WANTED are guaranteed for life of your car. 
SANDEE MUFFLER CO. 
BOX 296 LA TH), LOS ANGELES 43. CALIF 
2624 W. SLAUSON AVE, LOS ANGELES. CALIF 


35mm FILM for 


LEICA, KODAK, ARGUS 


and other similar cameras 


ANSCO Fite Pon, ultra Speed 
KODAK 


‘Sui 
All Fite 
‘Send $1.40, for each 100 ff, roll and we will 
Modlately. We bay postace 
New Plastic Cartridges, 10¢ ec. 
5, Dept. P54, WY. 19, WY. | 


1p your Him im- 


AND ALLIED 


AUTOMOTIV MECHANICS 


at Home in Spare Time 


GOOD PAY AND INTER- 

ESTING JOB OPPORTU- 

NITIES IN THE DIESEL 
INDUSTRY! 


Diesel engines are used in locomotives 
farm machinery, stationary 
plants, oll pipeline pumping stations, 
and buses, power shovels. excavating machinery and 
many other applications. Trained Diesel and automo- 
tive mechanics are in steady and growing demand to 
install, maintain and repair Diesel, semi-Diesel, and 
gasoline engines in these and oth 

‘You con qualify with National Schools’ 
approved Master Shop Method of Home 
Training! Or you can operate your own 
service shop or commercial garage! 
Send the coupon today for a Free Sam- 
ple Lesson and big illustrated book 
“Your Future in Diesel. 

Home Training Developed in Notional’s 
Great Shops and Laboratories. With Shop 
Method Home Training you learn not 
only basic Diesel engine principles, 
construction and repair, but the more 
specialized flelds of Diesel fuel injec- 
tion, automotive carburetion, ignition 
and‘ motor tune-up, Your instruction 
material is interesting. well illustrated. 
easy to understand ‘ond complete! 

Home Study and 
Resident Training Offered 


Eat, 1908 
Los Angeles 37, California 


MAIL OPPORTUNITY COUPON FOR QUICK ACTION 


NATIONAL SCHOOLS, Pso-7 


FREE BOOKS 
will tell you how 


and portable power 
Diesel trucks 


YOUR FUTURE IN 
Sample Lesson. 1 understan; 


1940 49 


suuy 


ELECTRICIANS 


a this Great Book F RE E 


For Merely Examining 
Coyne’s NEW Pay Raising 


Sins ELECTRICITY 


PORTABLE BENCH GRINDER 182: oy 


HAMSTER] HAMSTER| 


| MANUAL 


The moet complete guide bock 
on the sacomcial beeing nd 
fusing of Syrtan Golden Hemera 
Tell ll abt this new, at grow 
ing, protiable and "iaterestng 
bobby industry, Reveal all the 
fecrets of the largest brewder of 
Tose lightly profitable pete 
ted laboratory aninle 34 Chap. 

ters chuck of inlormation gleaned Irom aetul experience 
tira breeder, Twenty Foyer of dloctations A fey aubycts re 
history, housing, three methods of breeding. eafona feeds, 
tering, leriityvitamio handling, edvestonal/acentiic pro 
jects, crating, profit and sling, whore to bay and bow to ail 
amters Sent postpaid for $100, 


Albert F. Marsh, 1524 Basil St, Mobile, Alabama 


MANUAL 


50 rorurae science 


Buy and sell world-wide without capital 
‘Travel abroad if desired. Export men and 
xfemen in demand, Your own busines profits unlimit 
Salaried jobs — up to more than $10,000 a year. Pract 
Jow cost Wor rR 

jome in spare time. No previous speci 

ing needed. World Trade Certificat 
for FREE DETAILS. No obligation 
rail reaches us overnight. THE MELLINGER CO., Exporters~ 
Importers, 1422-A1 Westwood, Los Angeles i. 


Plastic Coasters 
and Tiles 


EMBED REAL FLOWERS 
in MEW Magic PLASTIC 


Moke fine gifts, ne things 40 sell 
Embed real flow medals, 
Dhotos. Make bookends, jewelry, fia: 
Fines, and hundreds of other usefal and 
Secofative objects that are distinctive 
and different 


Get Ready for Big Oreutantie! 


ge REE, 0000 PAY JOB in 


ra Cash! BE AN ARTIST! 


Get in on the amaaing profits i this uncrowded feldt 


P.O. Box 7741, Los Angeles 15, Calif, 


TRIREWORKS 


CHINESE FIRE CRACKERS 


1 Bundle or 1280—1%" Crackers. 
1 Bundle or 1600-114" Crackers. 


BALLOONS—LATEX RUBBER 


No. K 10, per gross..... 
No. K 20, per gross. 


Write Dept. R for Wholesale Quotations. 
Send Remittance toith Order. 


UNITED FIREWORKS MFG. CO., INC. 
Dayton 7, Ohio 


LEARN TO see NEEDED NOW! 

° SKILL for BIG PAY 
JOBS in the 

METAL TRADES 


Resident or 
Home Study 
MECHANICAL DRAFTING 
TOOL AND DIE MAKING 


© TOOL DESIGN AND 
ENGINEERING 


© MACHINIST TRADE 


Train Now! 


* proouct pesion ano insoi'y 
TMLUSTRATION - 
APPROVED FOR CIVILIANS 


AND VETERANS . m 
ALLIED SCHOOL OF MECHANICAL TRADES 


Our Finest Precision’ REBUILT 


ASSEMBLIES 


cara JUDO 


Fiercest Oghting technique known, Learn 
ie knock lice tactics, and the art 
Aitack Expert instructions 


VARIETY HOUSE 
Box 46-AC Wall St. Sta., New York 5, Me Ys 


ARMY SURPLUS te ne Bre 
TAN ARER irsctors for full tine or emergsncy 
Dower. (Cost Gove. $535.) La 


0. Fully recondition ts $229.80 propald. 2500- 
ify ew AC Prepaid. Bear 


Nation's, greatest bargains in sur- 


Salsbury, yas ‘engines 64 HP, $82.90 (cost 
HiG2.g0:) "bree! plan’ to! make unite ‘rll automatic starting 


LEco ENGINEERING CO. tox 908-757, Lincsin, Nebr. 


Say You Saw 
It In Popular Science 


es KW. 225 Volt D.C. DIESEL ELECTRIC 


GENERATING UNIT 


sngBECONDITIONED, 


1919 Archer Ave. Ch taro 16, Hl: 


COMPRESSED AIR INSTANTLY, Anywherel! 
Sia aetna a ha ay ate cee ct 


BUFFALO RADIO SUPPLY; 219-221 GENESEE ST., DEPT. S-4, BUFFALO, N.Y. 
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learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


In Our Chicago Shops 


TRADES THAT PAY 
LEARN BY DOING 


Cody & Fen 
ESTABLISHED 1902 
VISITORS WELCOME 


———CALL IN PERSON OR MAIL THIS AD TO—— 


GREER SHOP TRAINING 


(Dept. PS-378) 460 South State St., Chicago 5, HL 


CCOUNTING 


4 A 
9 SALESMANSHIP 
#@& SECRETARIAL 


Assure Your Future Now! 


avsecure future, Our FRI 
“Success.” tells how and 
positions are found and 
for them by stu 

nt 


‘at home oF 
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PRINT YOUR OWN 
POST CARDS 


saves time and mone e 

{STENCIL DUPLICATOR i 

‘Seal Tor Adverising, Announcements, Notices, 

Labels, Forms, Price Lists hundreds of uses fot 

retype ot business ane organization, 

= complete with all supplies, instructions 

@O-page Book of Ideas 

“ry it before you 

buy it! Write and a GEM OUTFIT will be 

sent, you postpaid. After 10 days, send only 
$¥e0or reuurn the GEM, no questions asked. 
The GEM must sell itself. you be the judge 


BOND EQUIPMENT CO.» Dept. 151 
Oli: + St. Li 


Bod: 


& Fender Rebuilding 
‘best paid branches of the aucomo- 
industry. Go into business for 

prepare for good job op- 
Train at home or in our 
ops. Approved for Veterans, 


big 
(Non-Veterans inquire about our Low Pay- 
ment Plan and Pay After Graduation Plan.) Send for 
FREE Booklet and full information, No obligation. 
COMMERCIAL TRADES INSTITUTE, Dopt. FI-7 
1400 W. Greenieat Avenue, Chicago 2 


U.S. ARMY P.X. SPECIAL PIPES 


Sold in better stores everywhere $5. to STYLE KING 


$10. Genuine imported briars for wood 


MASTERCRAFT 


Sunt $1.05 on 
bow! style. second and third choice, Send STARCRAFT 
check with order, al 


124 No. Glenda 


M & L SURPLUS SALES 


| 
DUST MASK 5 


Wear when sanding. grinding. paint spraying 


ew 


Satistaction Guaranteed $98 
Special Price to Dealers 


Ball-Bearing SPEED WHEELS 


Savonile wheats, sel tre—Ne Bearings 
T. wheels. 

& yhoo 
4 wheels. 30 
Semi-pooumatic tired wheels 

10 x 1 t 

} axr. 

Industrial wheels for heavy loods 
4008, 2ply reand fube$12.50 

10x 279 Hollow Core.-. $875 

“ube. 
whi 

tg as BB 


JIM “BROWN Ter COMPANY 


1003 Home ‘Akron 10. Ohie 


‘Wie for Free Booklet 
and Price Usk 
INDEPENDENT IRON WORKS 


IRON 
IC EAST 280 STREET, OUT-C 
AUFORNOA: 


THE 
Bryn Mawe Dept. PS, Pa. 


ing (7 branches), Bus 
Graduates successful: ath 
Write: for catalog, 878 


Tel spoken estos 
sere nace Sy ee 


WULTIPLY MENTALLY ANY NUM 
R BY ANY OTHER NUMBER, 


icp ‘oniy’ Se Yor MEMTAL 


at 
hindi ih i Bk 

Ee NEGATIVE Sick 
7% erwin 


Hookah ‘Turkish Water ater Pipe 


Costs You Only 5¢-You Get $6.00 


1 to cash in on this big-paying, ey. Sach 
on need no experience! With Sata 


‘Dont pass up this real oppor 
conyy te start your own business 
oa a shoestring right at home. 
ACT NOW! We will send you 

all the deuails absolutely 


PK iKtavi 


Company vp. $1 
2111 W. Manchester 

ton Angeles 44, California 

‘Rosh me FREE full perticulers at once. 
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Hea i $9.98 


SURPLUS 


AND HUNDREDS OF OTHER 


BARGAINS 


© waite FOR YOUR COPY TODAY 


2s 5 Dept. PS7 
509 S. State St. 
CHICAGO 5, ILL 


Classified Ads only 70¢ per wo 
ad 10 words. To be included in Si 


per insertion, payable in advance. Minimum 
tember issue, copy should be in our office 


by July 30th, September issue on sale September Ist. 


POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY"10 


Yarado, Uae Angeles 6, Galt 


Fs 
FOREIGN Car books. British sport cars, 
26) makes described.” fine illustrations, 
‘British cars, 


Ee 


x Sddonl inet onter~ 

& sateen 
2 Herein "418, “Neviboune  tnduates, 

Fa eh ESAT Hereford, Los Angeles 22. 

os ath 


BUILD Automatic Clutch, midget aufon, 
Fandbook, ‘Nichols Equipment ‘Co. Dept 
sim "Sone Des 

Partin 


2 
B 


| 
fe 
Pee 
ct 
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BUILD speedy Midget Track Racer from 
cait git patent Plate apectSegtigns. gon 
ffesctlea teematign 00, Motor Su= 
Biss Box Gusioas. ‘Toiee. 

INSTALL V-8 engine in yoar Model A 
sof extreme 
Shosther be 
eae HY Postpaid. Acta. Box L-2 

La aise iho 

Lighting ‘asciration,“oreathecating fap 
Niresleration, breathecal 
dpe, Cempiniedeialis» Photograie, $ 
Les'Rogeies 4. Galt bans 
CONE. Tein muller 


MAKE your Ford fast! Complete details. 
ee Moeravne. How ip construct 130 mph 
Fee Ha aeeNs, cee ail: 


POWER and peed equipment for all 
cara, “Tops “in heads. “Manifolds. 

‘mhufiters, Pete." Save on “Edimunds: 
Brock. "Offennauser, Meyer.” Weland. or 
Heidbon ‘equipment, New ustzated St 


Hoo “Give mane, 
Siig rndiana 

SPEED Equipment Marine and automo: 
juve, Wwe have ony the best made by lenge 
ne soutnegn Culfotna ianiiuetarers i 
lvaing’letorock Meyers, Weiagd. Wins 
field Wane. Oleahauser”” ets. Coinplete 
{ibe of high compression heats” hal Tans 
elas! tating pistons catiahatise dal ie 
pitions “ete Send. ae for lilutraced ate 
Toe 8o.Ebr Speed Shop, HOt Be Viccry, 
Burbank, Caltrain 


hal 
fue ki, fuel ines, 
‘Cntalon. ite: iymes, 
28 89. Alvarado. Loe AD: 


2 AUTO SUPPLIES & EQUIPMENT 


Fux its, Por Autoparts, Con- 
pect tom batary Ho tanks goed. Ova 
ree pigtculrs. Outinetal Co 
‘ves Beent 
MOTO pecs ier ol alow aod OG 


‘Vans. motors, differentinis. fenders, ears 
Barts, Security Auio md 
feato 13. 


PS Grace, 


REUPHOLSTER Your own car or oper- 
ate upholstery shop. Complete auto "uD- 
folcery instruction manual $2.00 toner 

Order” ¢.0.0." Furst “Upholstery” Service, 
‘Mio ‘inientean Ave: Ctneazo. ft, 


ood used. al 
gies for’ care, and. treks, “baegnin pe 


four car with 
wt for $295. ‘Avaliable tn 


Routh Grane Avene: Los Angeles 7 Cait 
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SPEED Mandbook—The Original “Hop 
up P'Bastly. increases 


power! mileage to 30°! Non-tech 


Por 
Bept. 3509,” Wauwatoes, Wis. 


cle spring for) 
fe he one 


MOTORSCOOTER mud 
$10. "motorbike -$5\ lese anotors; Harley 
Single’ $40, Midget’ car’ §88 compete. ‘Mo- 
tors $4°up, Plenty brand new engines at 


gains in 
inotorscooters. movoreyetes, midvet racers, 
‘utboargs, engines. ete. (ase by First Class 
Bau Midket Movers’ Directory, Athens, 


"WELDING for low-cost Tepaire on bod- 
es. blocks. fenders, Broa 


“Guaranteed! 
be piectsvtse tndustrict, 


Bundi 
filo t- 


New York. 


MOTORCYCLES, 
____ BICYCLES, SUPPLIES 


GWHEELS! Build wasows, scorers mow 
Sch, alee, wheelbarrow, 


Ta Ti, a Sa oe ae 
priser GS RES wae, 
Se, Bee See ee 

ne Hed a as 


HARLEY-Davidson vas" engines. Gov't 
Surpius: rebud wth Generalon ata Care 
Bret, Few let "clone gut 669. do, Clyme 

Dep. ie ach "So." Alvarado, "10s Al 


1, EABIL 
Bildeet ‘Slotere 
ition for 


inti fazed “habdbi 
‘pried used parts fing A 
{oes hada Zpet Midwest, 3439 Drum= 


Rush 25. cents for, special ‘hew 
catalog un aa gimaring bargasne in motor: 


5 Mi gue racer—-$15, 
a ote 

or higcoreess3 

‘sents for new catalog sting Usese 

aa baresats in 


coolers, 
Biaget ears, Motorbikes, ele. Ansuelated, 
Box. 1764-08. “Toledo, Ohio. 


‘SENSATIONAL lu 
scoutee Sait) Ying weet 
shea 


Fr 
ine mee gay AL ae 
AVIATION: 


FREI How to Gy cross-countzy-sately— 
Te a} 


FAMOUS “Zwong™ 
inations: Mechanies. Fat 


ne ag aga me 
Ravin aes 


1.85. 
is’ Supply. Municipal Ale: 
part Mouton esas. oe 


a 
S100" Aero. 


PROPELLERS — 2-3, blade, snow-ice 
meds, boats. Catalog, Standard Aerocrait, 
Box a7, Pt, Worth. Texas 


7 BLEGTRICAL SUPPLIES 
& EQUEMENT 


Tights, Make your gen 
‘Complete 
Riures with 


a aT 
ae ai 
Brot ic aati 

ine abt ‘Connecticut Ave. 


QerDo4RD etre end aus, wed 
eget res ee et 
mide ities ie oa 
Sat soil 
oe ee 
‘Mar-Clance. gp! Chambers. wi 1 


oe 
Seas shes. accenories Those 
of items (pictured. =P i: 


ued 
oie GER Rea 
QUAD Soe LAT 
Ho shee ok ea 
HG. peal OE Sea 
MARINE conver fx FG aa sep 
OE Sen Le 
Sash basta Nae 
ie Gate 
i Dor Ta wel nee Fe 
é 8 ft. $9.99, Free TI ‘Anzio’ Boat Co., 


ty 


aREANE JPttson tanie—ayeamiiied. 

30% Foot. teardrop shaped, 105 gallon, 

PO fause steel ‘welahs ig, boubgs ideal fof 
Sizs0. $9.7 three 


General 
‘Grand Rapise9 “Bisnis 


‘Beyer Mig. 220-0 Dixon, 
wn Penna 


bin 
332.00. 
stn. Call 


Others. IR. Doyle, P.O. Bax 


LAMPS-—All parts to bulld oF Fepair 
duattated cata wee Gyro Lamps, 6402-5 


ipl, Stramediate sip: 
Dh ‘of bronze baby shoe 
Bourits, Write for fiat. Hollywood Bronze 
Supply, Dept. 1770 N. Vermont, Holiy= 


oe Free 
Box P-185, 


“WELDERS ‘for all 
gatalog, Write Hobartweld, 
rey Sue, 


BOAT plans, Kits. See dis 
Fete 2 Sti: Mine Mart, Wutiale To, 


at, 


epauy men. ene Toe TS 
erature on Motor Winding tester und A.C. 
Botor winder. Motor dnusties, euhey, 


‘gine —Alrcralt All new in 


RANGER 
original case. 
ceoled. 


ote description. “Amazing 
PS. 2 Herman Street 


Glendale. Galt” 


MACHINE tool, 4 
Ben 


Bevo. Atlas. 
Inthes, 


Shellington 
Park A¥e., Phila. 40, 


ine Westeott) 
gal Dalteteal throated thse Lor 


Tensed for 


TARRELLS| Opodo 6 Pah 
RE pa ta 


SPORTING GOODS, GUNG, 
° yisHING TACKLE, ARCHERY 
SINKER molds for making your own 

eral siziee, many a 
ing instsument Cos 


gROPORMI Wedge 1 V_ Wa | * 
iA Pan ors Wadlge eornse | 20 ORE sibel Bale combina Ae 
aud Macheetnay Se, Dace ia 'gual "Tit shes | \DOWS-arone. eke endure 1 

WEEDING. n-proniabs case. Tarp | Buclbo.ttOvOr kad 60 pet 
geen u Gea? eftine? cousin Un | Rated eutstatiGa tuataited Suds Baa 
Waiding Sebeol toe ree Catalog. Gioabe | Park Aver Cleveland's. Onis.” ing. 50c. Archery. 61 

ved Boe BND. Syecooes al_jar | “i FAGES aatigee 0d Rogers 
PEADIATOR repaling papa ig ier: | notevine “A Webs We Lee Wi ote values. Sie" Robern Abels, 
dent apare time work pork eu Nettie ‘Re- | Pree’ Woodcraft Tool ines it Lake, Len ‘York 21. 
Shoal SoU ARS | tec 

BUiLp.UeOwn DRG. GRINDER Tr Tt Ae HT. 

sat tn Ear wit Haar Getacte | ser aah use 


3 
Saige Co.. S800" Spritaeia' Ave, 
© SEND ite for list 160 used gins, Pray> 
seins, Wilmar._ Minn. 
MSHOTGUNS, Rifles, Revolvers. Over 500 
n Qbeolete. algo Cartridges Last 30 
Soin, Ea Howe, 26 Main Strett,, Coopers 
‘Sills, Maine. 
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20 FIELD GLASSES, 
TELESCOPES, ETO. 


Tor astronami- 
jaro 


List outat ‘op 
Optical Cow. P.8.-7, Sunbury. Pa, 
ast ‘Refracting 
storiulty mounted. ail metal 
lesen, $18.00. Bluhm Optical Lal 
ford Ave., Cleveland 2. Ohio. 


OZARK Actual 
iver Croniages.’ 3 seres 9000 and, "up- 
Wards. Pree list and Mterature. Hubbard, 
SECHE adinnesota Ave.; Kansas City 4. Kans 


helie detergents, funy fpatzsetion Bookte 
400 Viormaiaes S100" U.S. on foreign, 
Brown, #111-b Hoyne. 20 


33_BOOKS, PERIODICALS, ETC. 
x 
sicetuod 
Bee ‘Tork. 
purses and books 
ought sal 


ented and exchanged, Cat 
og ree! Lee Mountain, Plsgan, alabama, 
ne 


= efits 
a ee 


© 


36 inch 
ts 


ton “ana 
Iola Marx. Detroit 3. 


i Some kee 
ALASKA, The last frontier. $1.00 brings ex: spas 
Apa ae 
cep catia | MEATS Ek 
at ice’ Sui | formation. ietercreie News, 5424-3 
Ear aa 
ay | its onan, ia SPS, 
aoe | AM UNO rine Tae a 
| ie 
Be | Seco epee TR 
Thar ote ae | AR, RE 
Taree na ee eee 
SEAS. WER A |e oe ee aie 
Bodtcda en iat 
au 


a a 
ep ee 
Sal Mage ™Tanie se 


ieee aie cts Sa 


24_DOGS, BIRDS, PETS, _ RABBITS 
RAISE, rapbite. Market 
2 iterature ase with nuke bs 
Hansen’ et han 


salt Lake City 8." Utah. 
“RAISE Chinchilla rabbite. Year-round 
moneyemakern from ture. meat Breeders 
Bapelence uanecesaty, rte today: Wit- 
ow Pari, Sellerilie 10. Pa. 
MONTHLY, Raising Angora Fab- 
gt 


$5,000 YEARLY possible raising Angora 
rabbits our Co-operative marketing Plan 
‘Associated Angorn Breeders, Stanton.” Cal 


$3000 Yearly raising 
sure Arwora "abbth Vought ab 
Bitry- otter. tow. 

"ANGORAS, Giant Chinchillas, white 
Janis World's, most profitable "rabbits 


money at 
Tree. Taylor, 


| RAISE Guinea Pigs. a 
home, Big demand. Booklet 
Bright sitperie, Gtorea 


ke 


‘GOLDEN Hamsters. Prodtable. interest 
{ng trio $1.00, Probert, Box 315. Valdosta, Ga. 

‘SEE Golden Hamsters ad page 30. Shows 
picture of hamster. 


32 PROFITABLE OCCUPATIONS 
Earp Big Money. Exoxi- 
‘es. Wate, Wagoser, Ps Weat Sethe 
3:000. from half acre ar 


‘erow 

seed supplied. Crop. boat. 

Se: Aueciatsd “Growers 1100 “Corydon 
Canada. 


Seok Ta ae pais 


Wak 
Mieniéan Av 


at Wrest 
ale rd, trek, Vanilla 
fe eke Liat ee, Leer, Box 


Tie Street. Ne 
(ORSE Racing books systema,” ate 
gatmogue Free. Charies Hall, Sepulveda, 
Sats 
‘3B MAGIO TRICKS, PUZZLES, RTO. 
~ MAGICTANG', Gamblers” seerets exposed. 
cards, Dice, Pinchbosras, lot ‘Machine 
Stlae toe: Book Oo. Bek #71, Bt Louis 


PORES outs tuck with atest RES 
ee ee 


Py wee ans Sale Matchbox. ft turns 
Tt stands. ‘It Contuses 


SP ei teas Gas 


2 ‘MILK GOATS 


58 porutar science 


300 TRICKS. Send oly Je for Dower 
tamous U12-page Catalog $00 Tricks 


a a a 
heathen Jer aries 
eis es 

ee Ge ares | 2 
‘Well, Virginia. ud 

= AAG SS aS AGS 
SSL CLS 


EoiGAPAGUA “Tin Pan Aller” Diamond, 
Ecuador showing George 


ent unused 10e. appre: 


" CONTEDERATE Siaits’ treive difee- 
"Stampa" berkabey-seven Albany LW 


WORLDWIDE Different: 200-250;  500- 
gph loads sor 2oe0-eh5, Bescon alee 
‘Maynard 3 ass. 

PENNY Approvals that satisfy, Noll 
Gronberg. Sot S4s18, Philadelphia 42. Pat 

0, Siq27 SRA Sheet only Se to apple 
gupis tor Bs ME Hapéock, 
Siwecth ot 


2% NETHERLANDS tree. Aj 
‘Gountey Stamps. Re. 76. D000. Pucoma, 
Washiseton. 


EAR sea 
eRe Ate bE 
Ee, eels ded Wait Bete 


TLS 


Fice With U.S, Approvals, 
Eg. Pieaugmnn. 538 Oakdal nena. 


Lear Sigua Sample, Harrisco, 
20k ranat Blde- Seaton 

‘BTA’ comm 
sprerage ne qunity, “attracting Deca 
Gables. Florida. 


3 DIFFERENT, Tndie—oe with approy- | 


See see ee ae 
BEE cea oT ae 
ire nas wera 


eae eae 


Fae ite 


TSPREE| Porsign col: uaingle 25d Cok 

collerre?iuettsted "Galego 
oval nervice applicants, fend Se postage 
ham ‘Coln_ Go. Springfela-Ds6._h 


‘31 DIFFERENT with George Wash 
toh’ Stamps. trom Beatil and Eeundor! Pi 
sland;  Vietory™ 


Sites aad aR Stina Sra 
Stak, etna, 


‘countries Or 
gala Maps, Aniusals ‘With aporarais Bs. 
‘Arthur Wirth. Norwichtown % Conn’ 


ETHIOPIA, Vatican, Pree French 
‘Roosevelt ne 


le. Treo to, approval apple 
fyota," are Biatip Co, Box iii. ABami 


Tag awsioal, 31,00 ta $8.00. deposits. 
Pifty-one rare covers irom here 89. 
Se a AS Mone award 


o 
Errata catalogue. tend 
roto Cunade 


PREE) Tipy Ghigee MGS” far Ow. 
vals. Leeds 10. Als. “ 


with approvals: Seaman Leeds Wu. Ala 


elas, 


Siahs arenes are 4 
ferent including auvers. 42.00.” Eaward 
‘Basry. Magdad 40 


U.S. coins lowet, peleet, Send 


Sead samp for 
T'street, Philadels 


START A collection, twent 
gael naa, ead cent 8 a 
‘TWater, Boston. 9. 


Ee oLD are wan ‘WANTED 
Gi worth of desirable 


your choice {rom our gigantic selection: 
fa gatr 206 to, Cosmopaifian Stamp Co., 


Tao. Wate 


Sidumestowa. WY. 


128-PAGE United States Catalog. 1.000 
‘miusirations. 0c," Harris & Co., 208 Tran- 


DI loging ap 
tobe each: ‘approval appli 
ggnygt itlecoa’ Scamp “oo. "Eitleten at, 


UNSORTED, Nentoundjang Sic, Real 
alte, Mayrair, Reval 


oPIVE, beaulita Spanish “Alrmelis, cata 
ye with approvals stung 
Sido, Weel Parma, New York 60, NE, 


SPREE Tiler Rome Yt 
ein deaa, Uae 
Be Beat hea 


STORICAL Collection’ Oayalry charge! 
and 


‘Sword? "Irel 
HLeglonnatres)” Yel 
Marshal! (Peal Mutiny Zelund), Cone 


fel ae wit ape 
Giomain Siar" Stamps, damnesiown, Now 


‘eciagine Pictorials 
decond Avene. West 


Stamps ie, Tunis And 
a, Nana boo eve 


‘SENSATIONAL! Sei Capehiby_ Branel, 
Rong ee 


‘Avenue, ‘New York 10. N. 


seb aufreat loa Sa (tne 
a= Sapo © ree 


_ 
een GE 


is ‘free to approval i= 
Se eee eee Pare 
enh Gian Sait tne Sate 
Sei. a : 


2 
Berar a’ ss 
ae 


Iya. N.Y: 
eget. les, eis. 


FOR Beier U.S. aporvals we leday 
bie—Box 486A. ‘Minneapals. 


‘Service 
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LIBERIAN Trlangulars, 10¢ with ap- 


47 CAMERAS, PHOTO SUPPLIES 


507 on your snapshots. Write for 
mot Services G 


ovals, Vargo Stamps. Godt South Falt- 
id. Chicago 28, 

DIFFERENT. 25. Canada. 25 Denmark. 
2 Pinisng, 25 U. Se. with approvals. 
Sgphe Srears 12 Massachusetts. 


ee Gerhart 3808 To 
EFtades husk es 


“60 DIFFERENT China 

Brice dak, gue, suver 

Boe HOE, Oabland 4. California 
WE 

offers, for ‘collectors ‘who send. postal for 

‘ur PSPP. Paramount Distributors, Box 


ot DUPENENT Swizeriana ghey gay 


one ior epprovais, Hiei 
Sera ben Srerne ee 

“3 DIFF. Fiji johore Honan Pree 
ultoo lot it diferent includes above, SIso 


Monte Carlo, Kansu, Constantine. British 
& French Colonials. “South Seas.” Ship. 
Pigh and Animal staiaps, etc. ete. All free 
SER Hist, Be Se Rane ee 

ive haw York 2 AE 


Ou, Aberer B. Approvals. Used 'God 
vanther" Stamps. Dorchesier ‘Ot 


yatifal vera 
Large beatiful stampa, ‘Only. 
Huth, Aborovels. Mack Dudas, Streator 


mew "ver 


TBASS sayet At the sign of the old “Horse 
‘eader Shih year Thousands of satisied 


RAPEGIAL, 10" reprints, 2c 100-—$2.00. 
Roll 256, Dick's Photo, Louisville. By. 
ROLLS—6 exposure. Developed. over- 
ized placed fn "albums, a te fas forts 
Keer haaul"SSe tm coun to Royal Pal 
Sjrleg ab AW Part ‘Avenue, PL Eades 


SSELETESOT, Dos ime pare pod 
roll “developed 0c. '8 hour service. Pree 

‘Mailers. Paci Photo Service, Box 608, 
San Francisco. Calif. 


Sa Pith Pee 


‘nine diferent 
ge iden yale’ 


‘Shen rites" ‘Please eive us exact adress. 
Hane’ with rare fare, Atlas Stay Led 
Bannhotetrasse 74. Zurich 6a, Switzerland 


HOBBIES, COLLECTIONS 


2 


eo Ea 
ae a aaa 

fe nie ee we 
eS ane iaci 


PR ay 
SPER, His 
eal 


‘Broadway. New York 3. N.Y. 


Si“ MOTION PICTURES, 
SOUND EQUIPMENT 


ae ioading! 
te seat, 
raver, 44.00 


oe 

Postpaid! Ca 

sas Gity 2. Missouri 

ARODAK Super Mov 

‘Prices Gov't. Surplus but Sood ae 

ia ested and fully guaranteed. iomm 
‘Magazine 


0-8, 41th Holly, Kan: 


Fim at Give 


28 Shame ae 
18. ude Bt 
Sp'tor Sumnes Shootin’ reteesoy Roo 
Yo ‘dina St New ort city 17 


‘gv il at Tremendous savings! 
Kodak 8 X. Gov't, Sipe tee 


auerent $,00,)Free catalog. Chaties Bai 


'P East 04. Cleveland 3. Obio. 


‘#-Témm MOVIE film devel 
projgetige 4 our ervice Tog 
14s; 90 ft. émm seer 29 ft. 8/8mm 
Rad@ant Cine Laboratories. 
Chicago 00. 


us Bal 
Sorta Sass pee (4 
MOVIE Fim Pines 
he machine Kate fae itn 
rervice, Also dup f 
Me" afer ii “servicee Send erties 


a ARIES RES ae Sone 
SLA cae Bars Bree vars i 
ERG stro ieee Pa | “ARENNTARRGL ML BS | “acne 
35.000 ridges, | srrords. ae Army ori 
Bae tae Meets $B auth. 
Baths cuaescolaes, lee a op 
*, EA as Seale 
2 rnd thdt Howes BERoe 


GEMS, precious and semi-precious all 

agentne trom woria wiae sources Deal di- 

Feet a eresend, Sane toner. Cutaloe 
ie ink. Se. 


Toe." w 
SEAUTIFUL ar a, Polned 
samples tng xitings “Onpolished 

Samples, $1.00, Artzone Agate wines Cave 
Stes "attiona. 


Sateen fim for 
Hoar 138.8 B aang Be. New Fork oity I, 


"8, Strip-O-Siides now ayail- 


GENEROUS acsoriment slabbed gem 

ater One dollar cards ante rab 

fifty canis, M&O Gem House, e- 
Park. 


foe Bor Sei-a. Toiedo. 


PETRIFIED Wood i Cubic Taches 
$2000, Flossie Lee. Mountain View 8. Okla. 


60 porutar science 


FILM Processing to Contact or Oversize | St 
Charges ‘on Delivered Prints Onl ba 
Sée'ahd Film to Haroie’s, Sioux. 


BRAND new 16MM sound projectors 
$120.50. Send “oe for 1948 Photographie 
619" Northampton. 


Fach. 
$275); team. 
White gh 50) "Catalog, 2, 
we ‘Color. 


iipalds Benes Corporation. 3807” 

iit. Baltimore 38 
FREE!!! Slide viewei, with purchase of 
"hart Slides. # $4.00 


ben” shipped. 
Tiss, ‘Dept 8." an 

‘PARTY art films emm-16mm. Pree Gaia 
Jog. Wil "Photo. Products, Dept. 50. 1188 
Broadway, New York 1. ¥. 

HMAC SILENT sound Sime applies. 
Bodine? 8300 80. Talman. Chicago. 

“SAVE Aon ely Send stamp for 
tale Boats Pion eiuh 422 Haven ave 
he” milton 


“HOLLY WOOD, Mins Gil eaupe, 0.00 
retuned), Cataioys 10¢ trelunded) Stove 
junenburk 

La ate aE ON 
vies Ghat at Schoo! Elmira. 5. 
“aw ‘ime 16mm rentals exclu 
sively: aduite ist "Enclose, scamp. Revers 
Plime: Box 10s1. Detroit at, Mich 


Siow white screens 1 
PROCESS own movie lin, Pree titera- 
ture. Duro Products, 1810 N. Eggert. But- 
alo ah N.Y. 


IMMEDIATE delivery of iémm Sound 
proseetore, ‘Large stork of caste, Oficial! 
Risart ind Pictorial” sime. 


gemeiomam sound List Tiers 
Halters, “Hewinders, “Hone 
South ‘Fourth Street, “All 
FILM Movetone is back. It's Weston 12 
ponhalation: ‘ree processing 100 ft) Renu 
S535. 25 the doubie dm Sf 30 aun Alm 
Without processing 100" ft. "Iémm 32 
Souble anim $3.45, Pree circular’ Promadet 
port 8, Kows. 
© EXCLUSIVE, movies, projectors. screens. 
free catalog. Hume Pik. 1014 Hroadvas 
New Yorke i 


“COMPARE Prices 100" jémm $735. 95° 
1.28. Iémnm "magazine £1.75. Tities 
Hoe. Ambassador, “Ai 


BUCCANEER new. univeraal’s 
caimorn Wb t 9.0 coed les te, 
ven Norfolk 7, Va. 


CFREE. Movie catalog; sample ‘lms, 10e. 
Qooawili Company. Jackson. Tennessee. 


MUSIC, 
MUSICAL INSTRUMENTS __ 


Music Masters. €46 Beacon Bldg.” Beston 

‘SONGWRITERS_Protect your songs. Get 
the facts rst. Pree sr utractive 
blfer. Song Service, 331-3 West 46th. N. ¥. 

POEMS. Melodies. unpublished sons 
wanted. Immediate publication, recording 
foutracis! National, 19-P South Le Salle. 
Shieaeo. 

POEMS wanted for musical wetting. Send 
Besvoe a8 ‘eae Manhattan Bide. Milwaukee, 


HONEST, outstanding “musie "writin 
Les-es Sead, Lennart 2. Tera 


| RADIO wants poems for musical set 
nat ann WON ina MSE 


| Creative Z38-M 


337 PLANS to make money local. mall 
order, ‘Paruiculare iree. Elite Go.. 220-4 
Grana st. NY. 


2000, Paving Baie, Seng 
ee 
Scie leet sie See 
eee ea nd 


START home business making statuettes, 
plaques. artifclal marble flooring. laud 
marble. fubber molds,” metallizing baby 
shoes.” Amading “protite Folder’ Free. 

iametka, Tikinols 

TRAVEL anywhere anytime, Barn $85.00, 
week up. Be your own boss. No experlebee 
‘Becessaty. Less than 45,00 investment. rex 
uired. Literature free Traveler. La Grange 
2 Indiana. 


BIG profits and your own business cast 


mand keeps manufacturers busy. No expe 
Fienise “ot special. piace necessary. Write 
For erate ad alasvatlon of patterns 

rg 


‘eeded. ‘Metal Cast Products Co... 
1600 Boston Road New Yark 60.'N.¥" 


SONG Poems set to music. Arranged & 
Recorded. Send oem for Immediate con 


(Hoolv) Newark 18 


19REE, ty radio, Amazing new ineirument 
radio troubles double Quick. Bie 
Bevis dears ay Te Naar eat 
tse, Wit today, Tor 24 age, booklet 


Gane, dnsige, Stony." Feller “Engineering 
co. Be. Dept. Bs. Chicane 8 
fina beet 
BUILD crystal radio. Tn- 


‘Loudest 
structions. loud 
Ruta. Richmond. 


tal’ 28e. ‘Amorose's 


OPERATE profitable mail order business, 
Write Walter Service. 4150 


East 112th, 


se rate, vendre. ania 
profits, “devalis ‘Pree. Pactary. Silver-RIRE 
Baie eld Beas, chenre. Ts 
MEN wih ambition apply on 
money, i Mail Orger” stra 
Set rich air plan, Ingue 
ferprises. De zis Ware. Mase 


Philio Pate. ‘Kissimiee. Florida. 

SELL Greeting Cards. Pictures. Signa, 
Novelileg." Books! Care, Profits! Catalog 
Free! Biteo. "434 North “Wells Street, 
Chicaro 10. 

‘MANUPACTURE  Yourseit 

tah 


= Cleaners, 
‘ree. 


“ELECTROPLATING booklet (olin bow to 


Nakfa ee ey 
orn edn 
Pale! abi dia 


CRYSTAL Radio works loudspeaker. T- 
lustated "structions 25e." Huet. Lane 


‘step by step. No calculations or formu- 


ian “Total” price $200" postpaid or COD, 
Moneyback tee. Ross Radio. 14815-¥ 


Sanrantee 
Grandriver.Detroft 27. Attensa. 


<2 PAGE plang “16 


‘illes). inclu 
Eilider ase 
Carlos. California. 


VIOLINS Deep, Mellow. Soulful. On 
credit. Rasy vermis for wonderful instru 
ents: “Get details "todas. "Ouatar  & 
Henning toe 8 Wash. 


Need Hee Drive, Corpus 


COMPLETE crystal radio Kit, aerial and 
petdogne only #a.0p with Corder" Als 
Radio Service, Sioux City. Te 

SURPLUS amplifier AM. 26 $295, Radio 
tubes 90 day guarantee 


GAB-c¥e-6Q7-65NT- 
4-869. Kay Blectronic Co. Box 


Chri, Teas 
ICAL, movements. $3.09 Free phajo 
Pee Cdig Vinis Phulaseipuls 28S 


56_ BUSINESS OPPORTUNITIES 


5a SONG WRITERS 
BOEMS Wanted to be set to music, Free 

‘examination. MeNell.” Mas 

ter of Music, 

‘Anweles, California. 


‘aiesancria. Los | 


$25 WEEKLY Working tro nours dail. 
No canvassing. No Manufacturing. Lycke 
Box 2471, Cleveland 12, Ohio, 

‘OPERATE profitable home business eell- 
jue merchandise by mail. Past sellers, 
Lares profs Powell Service, 6113 Eucic, 

RECAST old beiteieg ipto new. Teleet 
achievements. Battery Laboratories, Sf= 


| an inves! 


| Write Triplex Industries. The. 


VENDING Machines carn bie money! 
ventas fom ay $10.00 will ware 
Taseinating,‘preftable busttess 


‘OWN Your own Dry Cleanin 


Business 

‘do. For Information, 
‘3601 South, 

Racine Avenue. Chicago 8. Tilinols 


ENVELOPES addressed accuratel 


For as Low as, $1200, 


Pa ac 
Fo er A 


~ WHGLESALE 


Gets. Portland 2. Orewor. 

AMAZING values. remnants 
poteeie Bas om sah. Write & af 
Mien 78 No. Main St. Paterson, N. J. 

COLOROLAZED Concrete Potty Tae 
sitive molds, Patented method. Cemetery 
Brodie, Bovetien, Mies Basement Seah 
Kealing ( Money~makine projects. Bookie, 
Getails tree. Men only” National Potteries, 
Grand Rapids. Minnesotan 

START Electrifying Sewing Machin 
Free. Deigils. Pasaak's, Box 153-8 Canal 
Biation, New York 13. 

LEARN Piano Tuning, Repairing. at 
home. Tremendous fla! Piano parts. tools 
Hurnished. Established 1035, Empire School 
of Piano Tuning C0e-A Bast’ University 
‘ve. Champaign. 1H 


suty 1940 61 


Own, mirror Resilver mirrors. 
calaay sigh making. Plestroplasing” Supply 
Drlces.” John Sprinkle. V00. ind. 


MAKE flexible molds! Tew cents each! 
‘Pree 


‘Semple! i oi 


eT iches il bas pal oe 
ahead. Latest coples on every. 
‘Bess or interest for only a few cents each. 
Write top res price ist,’ Commercial En 
Wing Publishing Co.. 348 North: Ritter, 
idianapolis 19. tnd. 


efi WEERLY 


AMAZING holding screw drivers! Insert, 
remove screws inaccessible laces! Bxclu- 


Sive. distributor: lactories, "garages. me- 
Sisnuss stares buy’ quantities. Allienco, 
iz Miller Bidg... Boston. 


TEAR pretiabe Bar easing Gloom, 
Corssen. 2638 Geyer. St. Louis 4. Missourl, 


ibseripuions to Popul 
‘Monthuy"to sour felow employees. Por tree 
ivan saulgte instructions weit e 
tend “toeManager of Agents. Dept 
‘Riad Boyle Sete eubxhlee Go, tae 
He York 10. 8. ¥. 
STaQUID Wabber for maxing “Hebe 
maidy. Cast novellies" Sample bottle ase 
Free literature Chaney. 1130 816th St. 
‘Sacksonville 6. Pia. 


[LEARN faster promotions on your job. 
‘shows how: Detalis free. 


"30 Glenwood Road. 


Baltimore 21. Maryland 
‘ELECTROPLATI 


‘kit, 45,00 complete, 
is” ‘Star ‘Products 


OWN 301 lesale distributing 
and service business "hick market. repeat 
Orders year around” Employ others 
Heated certs: Write Hinson & Company 
Richmond, Indias 

at 


i, Beachwood. 
pEOk,, 8 catramely (protiable Hfetime 


usiness “operate a eye 
Brea hurts nil learned. Pree feet. 


SSF panera, bynes 8B 


‘MAKE mo penis 
ont electric: machine. No experience neces= 
ary. Me nierh act an, Four Agen! 
fo secure work. Send for Free 

idence “Alter 40" shows complete plan 


a 


for atarting in spare time. Foley Big. Co. 
4 Potey iineapolie 12 ain. 
“PLIARTO! 


Remuriaces ‘old homes, ‘build new’ ches. 
Composition Mloors: colored tile. Particu~ 

fats "free. Marbleized Service. Bawards- 

Mille, Tit 

NATURAL iioiding tater Extra Thee 

Bree, Sample, "W. Wooley. 15-0 Donald 

Peoria. lines. 


POPCORN Machines, Point Chip a= 
Alby Lage, Batis Co. 406s HA Be. Spring 


EXTRA Money? Pree Detain, Table 
soisign kum St” Dallas, ‘Texas 


Bet (ats prume pd 
ee Sa aa ee 


‘iret “order.” Eaward 
‘Bt. Bee Augustine, 3 


“ori 
feaaional "course manufaettrs 
olde and east novelties, Latex. incquers: 
focks, Hocking equipment. suppites, 
ice. Box Ist Boston 4.36 


te 
fenrch. Box 346. Athambra’_ Calif, 


Pol Wels how, only 
pri ie a Mieoerask Service. Box 496) Hus 
Seiten 

NEW, ‘business, cleared originator 
$400. “third” month Letter instructions 
$300. ‘M4S0 16th, Columbus 11. 
Onto, 

INCOME from local information, No 


selling, Neher Company. LaVerne 6. Calif, 
RUBBER: Waite 


i 
igiPRREE: arale aN ee 
iia "cont ee a feed 
oe Scie per tat ca Sa 
eae ey 
telat 
Eire chata WBA 
SCANT Barges Wig SLT HS 
pee React dhs Sra 
ee 
= 


BABY Shoes Br 
seiictions $100, Bu 
‘Bronzing 

MOG Mater Gouin. satan ii 
fof Tubber molds, Oxiy tio ‘oats, meeded 


ie a Base No ores 


‘Business. Palmer 
Rubliations, “q218-D Southwest Mtarieola, 

jortland 4. regan. 
MONEY for you in your own business. 
any Sree ‘opportunities, Bree intor= 
Si. Louis. Mo, 


5 in 15 mainutes, Electrifying 


Serie Supply. Wil Miller Ave, Brook 
Eni ae ae ia 


‘BE your own boss. Metalize baby shows. 
At home Times Senwieger” S10teA 


spare 
‘West Chestnut, Wauwatosa 13, Wis. 
MATL order business 


3 
sere 


shobe-Sena for tree teeipes and 
bina 8 fay! "Company. Jats ‘Sauth” 18 


Set an fare ene a 
pe a 
a, Sa 


EXTRA dollata or @ good living with 
DOW. 


ir typewriter. New. exclusive 
iy. Never belore offered. Get deta 
Bede Be So 


S2°05 “per parvel tor’ cit "set 
Gracy. Write ime today “not tomorrgw for 
Setalie "Pt ‘tend fo everything while you 
Devver Gatorade ssdbmiioes 


‘QUICK, Money! “Repairing CaF Baiter= 
sea AE nomet Eaay tool Write, Battery 
fan. Grand Junction 1. 


ws ed 
ture frames. ashtrays 


TRUBACREAM! Natural Hubber Catex’ 
Makes molds quicker! ‘Thicker! Pree Sam. 
le convinces! Castcraft studios. 509-3 
mi Aveoue_New ore 1 

TENT or exclusive distributor Tor ci 
gate ilghter ig. MacOretor, "Tahoe 


cat Tiivest, #19.00 for guaran 
teed -montrly income? “We take. all. risk! 
Meso foe fe amazin, otter” Aualtas bys 
Fema: 4813-L. Sunset. Lon Angeles 

‘A PAC ‘home ars 


CT you 

andl anles Fuente, mechanics” 

Rana ‘cleaner. 4500-8800 monthty. No se 

lat equipment ‘necessary. Wesiern Ar 
‘Bei 


(_METALIZING Baby shoes. easily learned. 
Pree details. “Houghton. @ Mt. Vernon, 
(Chariestown 29. Muss. 


‘SELL! Balloons. Combs. Specialy 
spandle "Carleton “House,” Distr 
. 


erate t._G. Los_ Angeles 6. Cal ‘QPPORTUNITIES for you in modern 
PRESERVE baby shoes instructions ating” Pree. lustrated booklet. 
$100. Johnson, 25t1Ps2 Harriet, Minne: “Joueph.B. Kustiner, Metal Pintshing 
Sool be Minn * | Consultant. St gu Pennsyivania 
MAKE Rubber stamps. metalize baby | CO-PUBLISH fiction Detaled 
shoes sliver mirrors. Make plaster Novels | prospectus copy 15c- tehorue. 
fhes"catatore of "30. ident Gai: | Rew York. 
Seek oem a Peete, ‘OWN-onerate Cigarette Vending Ma- 
@ them, we sell them? New | chines im hotels. taverus. garages. ee 
Ugh plastic makes stany items "tectine | Sccalemm’ machises, "price. ‘S50'80 each. 
Demand! Earn minimum of $30.00" per | S-column 4 $20.00 ach, 
‘week at heme, No experience or machinery | Peanut and Ball Gum Machines, $17.95, 
Tequized, We supply Faw materiais and ine | each tmmediate delivery. Write tor free 
Siruction. Write ‘Travaco. Laboratories, | eireulars Venging. 432 West «znd 


‘©. Box 1883. Boston 5. Mtass 


62 porutar science 


St. New York: 


ELECTROPLATE of leather. Pes oo 
metal Instructions "61:50. Pour 
Blatine “nie with 


ingttagong #168 
faht ampere unit’ $2095, Fi 
Products Git Sherman Galion’ Ohio, 


Tahir color. 
‘Sorina. Pex 
Bie Money 3 Thaninese."Gataton 
free, Wa Broducts, 86-87 
Street. Bosion 16, Bf 

WHILE you walt phoid cameraa. aay 
sie t ‘Stiuan, "ope Flatbush Ave 


Ur 
soundproot 
molds.” Cust 


WATCHES, wholeeaiey Rebuilt“Biginn 
Walthams. Sulovas. etc. now and used 
Rallrond. Stop. diamond. rhinestone, $9.60 
up, Catalogue tree. Brookings, B-TO1i9, 
Little Rock. Ark 


"$1500. yearly selling 
spare Gime Inter r04" New 
fonth. "Details tree. Biome. 
iliwater- Ok. 


eaTUBN Waste into Aarable pigatiel Make 
nig rable wigatet Rake 


clive 
SHV'SE “ssth. “Oulaneinn Cit 


‘START Own business Taking ew de 
gay af Smeuasking™ cmetete, Buen 
acta Co." Dept ai, Pau 


Taal in 
every 
Ets 


rood. BI 


BIG Money. Full or 
‘own maine. New 


‘pare tine right in 
fracle Finishes — 


eis Dollars Free ample. ‘Settle of powers 
and" hundreds of 
beef scene gout, sit West Manchester, 
Los Angeles 44° 
INSTRUCTIONS 


MAKE $5.00 per hour full or spare time 

ght at home” Preserving aby aoes tn 
Feal bronze. old. silver and pearl Pull 
‘details free, Kiktav! Co. 211-8 W. Man~ 
chester. ‘Los Angeles 44, Callf 


58 FORMULAS, PLANS, ETC. 


ave 


Brooklyn 3. NY. 


Stangard Setence Supply Gompany. 1232 N. 
Busing ot Ghicare 2, nota 


432,000,000 COLLECTORS your market! 
Become suecess{ul stamp dealer. Big prot- 
its! Proven method. Detalls tree! Largen- 
Here Company, “e4az Bird Place, Forest 


Hille, New Yori. 
3 MONEY MAKING 
orronruNities 


 Gonceasionin Supply. Co. 
is Stas "Bs Toledo, Ohio, 
DETECTIVES Harn Big Money. Experi- 
ence unnecessary. Particulars free. Was 
‘her, Pa125, West 86th, N. ¥.. N.Y. 


FORMULAS for tweni 

ucts One Dollar. Chemist 

De Pere. Wisconsin. 
REJUVENATE 


five useful prod 
Box 214. West 


‘favorite Phooo-Discs: 


‘Shey. Calitorni 
‘OPPORTUNITIES! _Culalog describing 
200, Heipral Formals “Making 
Books’ Alrsmatied’ throughout "world. {or 
Stamps. “Adams-Brown, Boston_ 61. Mase 
400 MONEY. Making Deals. Formulas 
aie: seerels Tipe Foulo Free. Pormico- 
NA. Box 312. Dayton. Ohio“ 7" 
"PREF formula catalog anything epaiyzed 
sa0.o0. Wentern Chemical: Salem Oregon. 


LATEST money making homework plans 
write earns. isuil-a Kinsman. Cleve 
Tand 20. Ohio. 


TESTED formulas. Interesting. descrip- 
tive booklet free Poat. Box 635-PS. Terre 
Haute. dndiana 


‘opportunities, 
tree. Eduard 
Michigan City: 


LATEST Money-makin 
Yartety of choice. Details 2 
Stevens, The 


Win Se 


WIN “contest money, General Contest 
‘Magazine gives hundreds of tips. Lists car 
Fent contests and rules, Sample 2c." Gen- 
iat Contes, "1600-A "ast oth, Delath. 


PRIZE Contest Fans Reap Rich Re 
wards. Enclose. Je ‘National Con: 
festBulletin. ox 2669-8. allem! 31. Pia, 

MANUFACTURE | costume Jewelry at 
Dome "for promt, hobby.” therapy. ree 
wholesale’ stpply catalogue fnetretions 


Hiei Guo Bradenton. Plorida, 

3 to $10 
with Bmrfek Wor 
Jobe 


f hour In spare time 
(op. doing home repale 


a sith Money Erenines 
eating ovale atvoute fot 
‘Aaverviee.” Are ‘Wisco 


yOULS Yee Te 2a 


aia ee. Bence 
4, Baak, “490 Oa 
‘as Pacihe, Oceanside, Culliornia, 


SELEe sracel tpoameha jour ang 
agvertiine pene, Permanent. Arrow Press 
tBopt. 8) ‘33, Buffalo, N.Y, 


STEARN jo make seashell ieviey 
eattingt hair ornaments novelties is 
pnd Herbert" Diana 

Salami 3i. Pia 


‘BIG, Money item. 250,000 satisfied users. 
va aiske. diese oath Street 


‘gumple 3s 


BD, ie SE 
Morchantvilie, Nod. = 
ios moth iy 9 hel Hea 
eA ES i pana 
ERsAce ah Pe ot 
Cre eee 

Gr io meey pie uma Te 


MOST, everybody. Tikes candy. Tearn to 
wrofessionaliy. (Our ith year.) 
fe Candies, Dis, Hast Orange: New 


MAGIC Glass ‘ee through one side and 
other? Formula ‘one ollar. ‘Are 
Pieueroa St Los Angeles 


LUGITE, Plexiglass. 
soyare foot OE ata) 16 foes Sash 

fo" Ltd: te" $1.68: 5 16- $2.00. Inch 
To? pentage.* Almac’ Pasties 230 Filth 
Ave. Nove NY. 


| PLASTICS —Sheets. rods, tubes; dyes 
Plastic. coatings. ‘Shells. Andi 


Gemco"suite 33800 Riverton. North 
$oitywood. Gaittornta 

SUMMER Spec 
pani Fleinan Sheet, ie, 
b Postpaid. ree! Linings: 
Plaatice” somerville 1, New Jerse 


Peary 


Gia |, 


| CHEMICALS and apparatus for indus 
ial, anaivtica and’ private laboratories. 


Eittiog fe Byoe 26 Biota! Sep 
ihe tt Bone eee 
EDISON'S home laboratory ede” Kim 
Squats, Start "jour “toaay. “Cataionue 
Hema and agpetatua tae” Mlctoncople 
SiS chtudae Se" Hots dor ake National 
Sentite’"Ggpany. a0" North Ave 
feng 4. 


COMPLETE supply catalog Oe Pilgrim 
gaguicals Me-DD Baths Bate Lake City 


HELP WANTED 


“ALASKA—The Last Frontier” offers 
unlimited goportunivies, $1.0 brings of; 
ial kovernment map & copyrighted report 
With'Pish a Game rues listing shine. 
onstruction. minisg. aviation ‘compant 

Homestead and Alaskan Highway informa: 
oe: aiaeha Ouportunist, opt. PS. P.O 


Din Latin American 
rment???-$1,00. bri 


Hon: mining, aviation. exports & imports, 
How-whea-where. to, aa ‘aot iat ot 
"Reports, 


Eampanice hiring, \Gicbs 
pO. Tie: 


TF you vrork tn 
are. passing up 


FOREIGN Se July, director 
application forms ahd bulletin 36-8. 


BOOK-Ilustrated. Pubricating. form 
Eucite, Simpliieg methods. profeets 

P. Tigo Ventura, North Holiy~ 
Sood! Cait 


| LUGITE plexiglas bakelite, aceiate; 
sheets. rods. tubes; clear. colored. Internal 
carting blocks. ts ‘Cements. Pree price 
Hist" Marin Patles Co..'66 Arcade Bic 


SE. CO.D. Porelgn Service Institute, Box 
3508240 Stuamt 24. Fin 
e ‘AGENTS WANTED 

{ SOOR, Paving Business, Silveripg air 


» plating autoparts, reflectors, bicycles, 
Bathroom fixtures, ete, by Inte method, 
Fae or ation Featured. outth urnished. 
Free’ Booklet. Guntsetal Go. At 


cate. Tltmods, 

EXCELLENT Sideline for printing and 
advertising salesmen, Decalcomania name 
blates: in small quantities. Great demand, 
Also. "make money with our line of Auto= 
fiobie Initials and Suen” Lelters, "Free 
Semples,““Htaleo™. XL-Roxbury, Boston 

‘AGENTS—I00"" profit we 
gold window letters: sores ad. 
Samples" Metallic Letter Co. 437 N. Clark, 


leroscopes and accesso 
Fela oqualorue ENaolshed 1991, Jeon i. 
Tous West dard Street, New York 


Tor writing winning anewers. 
2 "Westlake Ave. Auburn: 


‘your own business! Big money 

manufacturing novelties, ‘plaques. statue 

ary, Free ‘cateige. Write Bing Products, 

oad ‘Boston 10. Mass.” 

OPERATE home: mall" order buainea 

Details Write, -MeKencie, ‘6320 Southern 
Detroit 30. Afieh. 


Chicas: 
‘JOUS Open In Selling! Send hae wae 
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examination, you wish to return book fu 


any reason, we 
will gladly refund every cent you paid. 


| Porm sENCE—Dep. 78,253 Furth Avenue, Wew York 10, WH. . 
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Ingenious New 


Technical Methods 


To Help You 
Simplify Shop Work 


Versatile New Grinder Saves Time 
—Improves Grinding Efficiency 


A new grinder, the Corlett-Turner G-3, permits changing of grinding 
wheels in a matter of seconds and assures a true running wheel at all 
times. Each wheel is individually mounted on a ground, tapered 
arbor. 


Easy wheel changing is accomplished by a slight wrist motion on the 
end bells of the grinder head. A twist to the left releases the wheel 
arbor; the reverse action instantly secures in place. It’s all done 
a matter of seconds, No costly time is lost in repeated wheel dressing. 


In addition to its primary function, the G-3 grinder has innumerable 
uses for burring, buffing, polishing, and production applications re- 
quiring a high speed spindle. Powered by a 1/3 horsepower motor, 
a three-step pulley arrangement provides speeds of 5600, 8000 and 
12,000 r.p.m. 


Efficiency in precision work is also increased when tension is relieved 
by the act of chewing. And chewing Wrigley’s Spearmint is a pleas- 
ant, easy way to help relieve workers’ nervous tension. For these 
reasons Wrigley’s Spearmint Chewing Gum is being made available 
more and more by plant owners everywhere. 


Complete details may be obtained from 


Corlett-Turner Co., 1001 S. Kostner Avenue 
Chicago 24, Illinois 
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GREAT engineer told me this story 

‘a good many years ago. Colonel 
Hugh Cooper is dead, but there are many 
monuments to his memory. One of them 
was the huge Dnieprostroi Dam in Russia. 
When I talked to him on his return to this 
country, he was full of anecdotes about 
Russian workmen who were then beginning 
to catch up in mechanical ability with the 
rest of the world, Some of these workers 
didn’t know a monkey from a wrench. But 
what they lacked in tool know-how, they 
made up somewhat in native ingenuity. 
The old Colonel's story concerned a party 
of engineers who had prepared a pit to 
hold a very heavy piece of equipment. 
The equipment arrived. Then they were 
stumped. There wasn’t a crane for miles 
that could handle such a weight, or ma- 
terial available for some substitute lash-up. 
Then some of the workers, after buzzing 
among themselves, came forward grinning 
with a suggestion. If, they said, the prob- 
lem was to get the big thing gently into 


the big hole, they knew how to do it. 
The engineers worried about positioning 
the heavy equipment on the bed bolts, but 
as soon as they heard the idea, they, too, 
began to grin. 

Can you figure out how they did it? It 
was simple enough. 
simply filled the pit with cakes of 
ice, skidded the thing into position, sat down 
to wait for the ice to melt, and pumped out 
the water as fast as it accumulated. 

Colonel Cooper's point was that the en- 
gineers ought to have thought of it them- 
selves. They had forgotten that even the 
words “engineering” and “ingenuity” came 
from the same Latin source. And that an 
engineer who gets too far from ingenuity 
is like a plumber without his tools. 

I would like to add that a plumber who 
has arrived at an ingenious solution of a 
piping problem is by way of being a good 
engineer in fact and in spirit. 


Rrra Gittreces 
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Millions of Americans—with RGA tclevision—will see history as i 


Look before you vote —with Te. 


This year, television joins press 
and radio as a “political re- 
porter,” in Philadelphi 
Republican Convention, Juni 
and the Democratic Conv B 
July 12. As political leaders step 
up to speak, you're right with them 
‘on the platform, 

‘The Candidate will be televised as he 
looks into the © talks to the peo 
ple, face to face. His appearance, smile, 
gestures, combine with his voice to com- 
plete the transmission of personality. You 
have a new chance to know your m: 


Important as any in history, the 
1948 political conventions will be 
covered from start to finish by 
k ed RCA Image Orthicon 
television cameras. Highlights and 
sidelights, all will be seen. And 
what the television camera catches 
will be sharp and clear on the 
sercens of RCA Victor home tele- 
vision receivers... 

Today, 40,000,000 Americans are 

in easy reach of daily television 
programs. 

Television as an aid to good 


made at the t1o National Political Convs 


levision 


citizenship, through the formation 
of an enlightened public opinion, 
is only one way in which develop- 
ments from RCA Laboratories 
serve the Nation and its people. 


instrument 
or RCA Victor. 


ing the name RCA 


When in Radio City, New York, be 
sure to see the radio, television and elec- 
tronic wonders at RCA Exhibition Hall, 
36 West 49th Strect. Free admission, 
Radio Corporation of America, RCA 
Building, Radio City, N. Y. 20. 


RADIO CORPORATION of AMERICA 
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JULY 1968 


Under the Hood... 


Behind the advanced body styling of 
the new Ford is this completely new 
chassis. On the following fourteen 
pages, Poputar Science details the 
many mechanical innovations with 
exclusive photos and drawings by PS 
staff men, made on the spot in the 
closely guarded designing and engi- 
neering shops at Dearborn. 


PAGES OF 
PICTURES 


‘SPRINGS 


PAGE 73 


The Ins Inside sory 


POPULAR SCIENCE tells 


Frame in all models except station Ee and 
convertible is built-up, bor-section ladder type 
with 5 cross-members, Elimination of old X 
member 

lowerin 

all-steel construction, for 

veneer exterior, 


neck on engine has_been 
rou 


distributor brought from lower front center to 
above head on right cylinder bank. Instead of 


The new Ford is a Ford in name only. 
The company intended it to be just that 
when, in September 1946, the engineers and 
stylists were told to start doodling on a new 
car with their compasses and T squares. The 
car-to-be already had a name. It was known 
as X-2,900. The X was for Experimental, 
and the 2,900 was the number of pounds 
of weight Ford was shooting at. If the weight 
could be shaved to 2,900, it would be a 
saving of 500 pounds under the current 
model. 

Less weight would mean lower manufac- 
turing cost and more miles per gallon for 
the owner. 

Time was important. Competitors would 
be on the market. 

First of all, Ford took apart the compet- 
ing cars. What did they have that the Ford 
didn’t have? The Ford people had to admit 
that the answer was plenty. Three study 


luce oil leak- 
to remove two 
tailpipes to “pull” an engine. Optional thermo- 
static fan on electric clutch slips until engine 
reaches 140° F, This helps warmup, boosts gas 
mileage. Braking problem caused by new weight 
distribution was solved by putting 62.3 percent 
of braking power in front wheels and 37.7 in 
rear. This matches a weight distribution on 
deceleration at 70 m.p.h. of 59.5 percent in 
front and 40.5 percent in the rear. 


chassis were ordered built. Possible body 
lines were chalked in, but the bodies could 
come later. Right now the chassis layout was 
the most important thing. 

Right off, Ford decided that the 1949 
body would have to be moved several inches 
forward. Already the men in charge of the 
project were thinking in terms of a “mid- 
ship” ride for both the front and rear seat 
passengers. That would supply more lug- 
gage room too. But to move the body for- 
ward meant moving the engine too. 

“You're going to get all that extra weight 
on the front wheels,” warned the conserva- 
tives in the company. 

“Yes,” they were told, “we know. Let's 
take one thing at a time. We'll come to that.” 

The roof would be lowered. But how? 
You had to have frame depth for strength. 
You had to have road clearance. You had 
to have headroom. What were you going to 
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do with the propeller shaft to the rear axle— 
let the passengers straddle it? If you lowered. 
the engine, it would squash right down on 
the steering linkage. 

One thing at a time, counseled the men 
with a mind’s-eye picture of the new Ford. 
Change the steering linkage. Change the 
frame. Change the brakes. 

By November the study chassis were done. 
Gone was the familiar X stiffener in the 
frame. Gone wer 
Gone was the torque- tube drive. The engine 
had been shoved a full five inches forward 
ind of steering linkage 


atory. 1 s 
on the is until it shattered. 
Everybody nodded, The frames were even 
stronger than the old ones, They hung 1947 
bodies on the new frames and put them 
on the oval test track, screened from public 
view by a high board fence and a continu- 
ous thicket of evergreens, 

The hybrids drove well. With a lower 
center of gravity, they were leechlike on the 
road. The new steering linkage eliminated 

y toward “wind-wandering.” The 
vd” well on turns. There was a 


weight distribution, but that could be 
whipped. Some of the hybrids were put on 
the open road. They behaved well. 


Next Problem: Body Appeal 


But what about bodies? There was a prob- 
Jem. A iistake in styling could ruin the 
project. The public won't buy something it 
doesn’t like the looks of. 

They made up some seating bucks (PS, 
Nov. ’46, pp. 66-72), with roughed-in wind- 
shields and fenders. There was lots of inter- 
ior room, That was the way it would have to 
he. By December the acceptable body styles 
had heen reduced to two and the full-size 
clay models had been built up. 

‘0 Ford in those,” remarked one com- 
pany official, grinning. 

In the design finally chosen, by vote, 
body width had been pushed clear to the 
outer edges of the vestigial running boards. 
A “bustle back” made even the 4-door-sedan 
model look as natty as a coupe. There was 
Jeg room fore and aft. From the front of the 
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hood to the tips of the tail lights, the lines, 
were poetry in motion. 

It was not until the latter part of July, 
1947, that the first of the hand-built, com- 
plete 1949 Fords were put on the test track, 
‘The new cars, deliberately smeared with 
mud, streaked with stove blacking, and with 
all means of identification removed, were 
put on the highwa 

Onlookers got curious, On one occasion 
a new Ford was caught in standstill traffic. 
Neighboring drivers slid from under their 
wheels and sauntered over to take a close 
look at it. 2 

“Maybe it's a Studebaker,” ventured one, 
“but I don’t know.” His brow puckered. “Is 
it a Studebaker?” he asked the Ford driver. 

“Yes,” replied the Ford man, 

Recognition was not the only risk that 
Ford ran in t wf its “49s, On the track 
some of the drivers, with their hands on 

vehicle that accelerated like a jack rabbit 
and rolled like a hurricane, had to play 
cowboy. Bodies were dented. The engineer- 
ing department raised Cain. New Fords 
were few, and there was work to be done, 


Designed in Record Time 


It was just 14 months after draftsmen 
began drawing pictures on paper that Ford 
was substantially satisfied with its new car. 
That was a record. Usually it takes two to 
two and a half years to produce the pilot 
models of a brand new car. 


ot 500 pounds lighter. That was 

asn’t the time to re-do the 
But, at that, the weight 
of the "49 Ford was considerably beyond 
200 pounds under current models. 

Even while the Rouge plant, amid the 
heat of its blast furnaces and the clanging 
of its drop hammers, was tooling up last 
spring for the manufacture of ’49 Fords, 
the engineering department was still making 
last-minute changes. A car that had cost 
many millions to develop had to be as per- 
fect as human resource could make it. Tool- 
ing was expensive too, That was costing 
$37,500,000. 

The man who sparked the development 
of the new car bears the same name as the 
man who built the first Ford. Henry Ford 
II, grandson of the inventor who in the 
formative years of the century did more 
than any other manufacturer to put America 
on wheels, is young. He won't be 31 until 
September. In the backwaters of the Rouge 


Body’s air-conditioning system causes air to 

th under and over front seat from scoops 
ahead of engine. Slight pressure differential be- 
tween inside and outside air built up by ram 
effect when car is under way, keeps the win- 
dows from frosting during cold weather. 


Position of scoops assures fume-free air. Three- 
way valve at blower directs air passage straight 
ito car, body, blower to heater, or 
shuts off air from intake and permits body-in- 
terior air to be recirculated through blower and 
heater for reconditioning. 


he is known as “H.F. 2” or “The Deuce.” 
The terms are not derisive. Young Henry has 
shown marked administrative abilities and 
a willingness to turn his back on tradition. 

‘The story goes that soon after he as- 
sumed the presidency of Ford in 1945, he 
walked along the assembly line slamming the 
doors of his cars. They were just as strong, 
just as well hung, as those of his competi- 
tors’ cars, but their acoustics were bad. They 
sounded tinny. 

“That,” remarked young Henry, “has got 
to be changed.” 

It has been. Many other things have been 
changed too. The first great revolution at 
Ford was the switch from the Model T to 


vaives 


There are actually two air systems. Left one 
ides fresh air only and is controlled by 


provi 
Fraaually operated outict. Fight one.can $uy 
Bacal cpeceias cule Riget ne can ee 
Givert alc to and heater as described at 
left. System eliminates old cowl ventilator. 


the Model A in 1928. The second was the 
V-8 in 1932. As architect of the third, young 
Henry has outdone his grandfather, 

Yet, when I slipped behind the wheel of 
the new Ford for the first time I felt some- 
what sad. I had driven a Ford for the first 
time in 1917. My memories of it were ten- 
der. That old planetary gear system and 
the front wheels that always wanted to wan- 
der off the road had something that no 
amount of brilliant engineering in this day 
could supplant. This break with tradition 
was too sharp. 

Then I pushed the starter button. The 
familiar Ford starter whine smote my ears, 
Somehow I felt a lot better. 
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New Ford engine 


— 


Thermostatic valve behind exhaust yoke on 
right side reroutes gases through passages around 
intake manifold to speed warmup. 
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New cooling system lowers running tempera- 
ture by 12°. Cool water is pumped straight to 
rear of block, up to cylinder head, and back 
to radiator. Equalizing cooling from end to end 
reduces temperature differential between front 
and rear of engine to 4°, controlling hot spots. 
Heat dissipation is speeded also by the cooling 
system's highly turbulent water flow. New For 
comes with either V-8 or 6-cylinder in-line 
engine. V-8 is rated at 100 hp. at 3,800 r.p.m., 
the 6 at 95 hp. at 3,300 r.p.m, Compression 
ratio of each is boosted to 6.8 to 1. Bore and 
stroke of the V-8 are 33/16 and 3% in.; those 
of the 6-cylinder engine, 3.3 and 4.4 in. 


SENDING UNIT 
(OF tecTaic 
‘mL; essuRE 


Susoontna Preaccmssion 

racer Benson 
ror sua 
pens toe 


Ford has “ho led” engine by block force. This eliminates governor and plunger 


arately from clutch housing. Behind clutch or. Opening in clutch housing, v 
mission, held by only four bolts, ar ks on flywheel and housing, per 
16-inch transmission extension used to shorten more accurate timing. Engine oil clu 


and transmission can now be taken out without 
engine. Transmission extension 
; ; " ed ‘with an optional overdrive 
system. Distributor control for spark-advance 9.87 ratio, Its use cuts exgine wear considers 
regulation is operated by vacuum only, instead ; Bhai ore 
of by old dual system of vacuum and centrifugal Scare Gaveling aieaGied 


propeller shaft and make room to lower body 
Roce. Intake ard exhaust notes are redaced by 
redesign of “tir cleaner, manifolding, and muffler 


and increases gas mile 


Front of Hotchkiss drive shows one of two axle takes road shocks. New system reduces 


universal joints and shaft that is free to slide weight, permits lower frame height, gives gre 
in and out of transmission extension as rear riding comfort, and reduces clutch chatt 
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A P§ Exelusive .. 


New drive incorporates semi-elliptic rear 
Springs, replacing old transverse “bugay” 8 
All driving and braking forces between axl 
nd frame ure transmitted through springs in- 
stead of through the radi 
tube that have now been discarded. This gives 
more comfortable starts and stops. Cushioned 
engine anchorages are now only to hold engine 
in cradle instead of to transmit push of rear 
wheels to frame. This helps insulate body from 
engine vibration. Springs are 50 inches long 
-- 2 inches wide. Shackles fron spring KA 
ave compression-type rubber bushings, req 
no lubrication. Leaves have liners between 
them. Differential assembly can be replaced 
sina by" pulling out aile:shafs ad ducon: 
Recting propeller shaft at rear universal. Use of 
ypoid instead of spiral bevel gearing lowers 
drive line 1% inches at rear and reduces tunnel 
height necessary in rear of body. Rear-axle 
ratio is 3.78 to 1, with 3.54 or 4 to 1 optional. 
‘Wheels have 4% instead of 4-inch rims, carry 
6.00 x 16 4-ply tires. Rear wheels are bolted 
directly to rear-axle shaft flanzes, and shafts are 
supported by ball bearings in ‘outer ends of 
axle housing. 
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resistant to twisting and bendinj 
it replaces. Tube in picture is ex! 


AN 


Box frame is continuous to “kickup” at rear 
axle. Exceptionally rigid, frame is even more 


fi 


than X-type- 
ust pipe. 


SHOCK ABSORBER 


Heavy cross-member is used at front of frame setting “geometry” of steering or misalignin, 
to pronide for new individual wheel suspension. fi wheels. New steering eliminates. “wheel 
Telescopic shock absorbers held by only two fight” on rough roads. Upper and lower_sup- 
nuts are mounted in center of coil springs. port arms for frame are clearly visible. Small 
Shock units can be replaced without jacking up lower part of photo is'11/16- 
front wheels. There is no danger, either, of up- it. None is used at re 


ssverse rod 
inch stabilizer bat 


STEERING CONNECTING LINK 


lelogram type of linkage is used on point of tie rod is on same center line as that 
steering. Improved geometry reduces tire squeal of wheel suspension, linkage and wheel move 
often associated with independent wheel sus- through same arc when wheel strikes bump. 
pension and boosts tire mileage. Because pivot This assures constant correct adjustment. 
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hnging: oth doers at fiat en snfsly ‘iaens- 
ure, Slightly thinner body walls and doors below 
belt line help increase interior space. Window 
area is 101 square inches more than last year. 


Door handles are of pull type. Push buttons on 
molding lock doors from inside. You can't 
door from outside, however, without key, so 
you can't snap-lock yourself ‘out. 


Controls grouped behind wheel are starter, 
\dshield wiper, lights, fresh-air vents, 
choke, defroster, temperature, heater 
‘our-spoke wheel is extra. 
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Fuel level, oil 
and charge-discharge battery indicator are 
grouped around s} spesdonister within single 


Chrome strip is intended to take shock if door 
from an adjoining car is opened against the 
body, As in all the new cars, a dented fender 
means a body job in the repair shop. 


Rest of hardware is conventional. Dum-dum 
deadener applied freely throughout body keeps 
squeaks, rumbles at a minimum. Maximum in- 
side body width at belt line is 3 inches greater. 


ressure, engine temperature, 


ing. Radio and clock are optional. 


Parking brake is direct-pull type. On panel Ford will stress available optional equipment 

above it is button, located left of steering col- this year. Here the backing light, the bumper 

umn, for starting engine. Hood.release mech- wing, the bumper guard, and thé metal frame 
for license plate are all optional. 


anism is just to ft of brake handle. 


Reporter Francis at the wheel 


ii) if of a Tin Lizzie, vintage of 1909, 


could feel how far Fords have gone. 


~ Laying 100 Hands ona Plane 


This new workbench for big air liners 
permits mechanics to swarm all over 
them for a high-speed overhaul. 


Fadil Rael Oced Public-address system ond 
wing by Ray Quigley telephones facilitate di- 


EN minutes after a DC-6 enters United section of comsates Javk 
Airlines’ new maintenance base at San 
Francisco, it ceases to be a flying machine 
and becomes part of a sturdy, many-bal- 
conied building. The huge plane can then 
be taken apart as quickly as a circus tent. 
work on the plane at once, 
as though each part 
were clamped in a vice on a separate work- 
bench, Examining, cleaning, repairing, and 
painting the wings, fuselage, and tail are no 
more difficult or dangerous than refinishing 
your kitchen wall. And from this immense 
mechanical maze, propellers, engines, instru- 
, hydraulic apparatus, and cabin fur- 
can be whisked off to nearby shops 
0 completely equipped and highly mecha- 
nized that they resemble auto factories, 
About four times a year, a tractor will tow 
each one of United’s 70 four-engine DC-6 
and DC-4 liners into this modern fountain 
of youth, The plane’s nose will fit snugly 
into. a permanent platform, jacks will lift 
the weight off its landing gear, and metal 
scaffolding will be wrapped snugly around 
it, Then, in about 20 percent less time than 
formerly was needed, the big liner will be so 
thoroughly overhauled it will roll back to 
the runways looking and acting brand new. 


1. This 130-foot-wide, 35-foot-high dock is 2. Pushing buttons wi 
the entry to United's new 116-acre shops for scaffolding around the 
overhauling huge air liners. A 6-hp. motor down alongside the { 
swings up its 25-ton steel door in just 15 seconds, from the floor tc 


ing this mass of 
Catwalks will fold 


88 roputar 


Three platforms make it 
easy to reach any part 
of the 30-foot-high tail. 


lor also makes 
walk off with 


Enough 
is re- 


Cleaner Hangs Up 


‘A HANDLE hinge that opens out flat 
lets this new Singer vacuum cleaner hang 
against a closet wall. The fan and motor 
housing, only five inches thick, can go 
under lower furniture than most cleaners. 
This low profile is made possible by use 
of a horizontal motor with a shallow- 
pitch fan on each end of its shaft. 


Pump Saves Grease 


A NEw pump to load grease guns gets 
every last gob out of the pail. As shown, 
a follow plate is sucked down inside the 
pail as grease is pumped out, scraping 
the can and sealing it against dirt. Comet 
Equipment Co. makes the pump. 


ed 
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Breeze Spreaders 


Tue workmen above are installing one of the 
new axial-flow fans that are being tested this 
summer in New York subway cars. Ten blades 
push air through five diffusion rings that spread 
it uniformly over the car, instead of blasting 
the breeze directly down a few riders’ necks. 
The fans, made by Westinghouse, are thermo- 
stat-controlled to run faster on hot days, 


L “ee | 


Cartridge Loads Recorder 


You can load this RCA wire recorder like a 
gun: just slip a cartridge into a slot, as shown 
above. Both bothersome threading and re- 
winding delays are eliminated: the cartridge 
holds two wires that run in opposite directions, 
one rewinding while the other is in use. 


ving 
~ in Red and 


| ( Ai 
ree ar 
, : | 
> pga i ee = ; 
Colored p red for down, green for up—in the tubes of ‘a 
sickens ieelapiee titi rat ee 
ated by air pressure, registers ch: little as 3 feet. 


ailplane pilots learn flyi 
purest form by chasing up-currents 
to ride skyward like a soaring bird. 


PS photos by W. W. Morris 


‘ATE last month several scores of men and 

women jounced by automobile and trail- 

er into the hill-hedged community of Elmir: 

Y., on a strange quest. They were start- 

ing a hunt for green air, For a certainty, 
they would find red air too. 

For these were glider enthusiasts, ready 
for a fortnight of motorless flight at the an- 
nual National Soaring Contest in the world’s 
best craft for learning to fly. “Green air” 
is their name for up-currents to lift their 
planes aloft. “Red air” is down-currents, 
which they try to av The names come 
from the altitude-change instruments in their 
cockpits; these contain pellet indicators 


colored red for down and green for up, 

“Lot of green air today,” a pilot will say, 
beaming, as he lands after a long flight. Or, 
complaining, “The air’s red all over. 

Flying in red and green air is a sport, 
and an expensive one: a fine sailplane, man’s 
most graceful mechanical creation for flight, 
retails for around $3,000. Soaring is also 
ence—one far more complicated than 
operating a light powered airplane. 

And because it gives a pilot the feel of his 
element, learning the science of soaring is 
good flight training. For soaring depends, 
as most everyone knows, on upward currents 
of air, called thermals, caused by uneven 
heating of the earth's surface, or by air be- 
ing bounced upward when winds hit hills 
or mountains (PS, June ’46, p. 104). 

But the tricks for riding those currents of 
air, the novice at motorless flight soon learns, 
are full of contradictions. When a pilot tri 


as 


suey 1948 OL 


lane arrives at Elmira, 
towed trailer, Wings and horizontal stabilizer 
rest in specially designed nests. Crew member 


lets down tailgate to begin assembly of plane. 


Wings are attached with nuts and so-called 
safety pins. Controls for ail ator, dive 
brakes, spoilers are conn 

Rudder controls were not di 


for distance—the international record, held 
by a Russian, is 465 miles—he is likely to 
pour upward of 30 gallons of water into his 
wing tanks: a motorless plane flies better 
when it is heavier, even though it is buoyed 
up only by air currents. And a soaring pilot 
has more need for an oxygen mask than 
lightplane pilot: the international altitude 
record, held by a German, is 23,434 feet, and 
the average soaring pilot cruises thousands 
of feet higher than his lightplane comrade. 

Even the best glider pilots still have much 
to learn about soaring. Only lately has the 
“standing wave” in mountainous country 
been discovered. When wind hits a high 
mountain ridge, it flows over and down 
the other side—and there, unaccountably, a 
tremendous upward wave develops. Pilots 
have soared to great heights on such waves. 

Lately, too, pilots have worked on what 
they call dynamic soaring. Birds soar dy- 
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Stabilizer is fixed in place simply by screwing 
three nnts on permanent bolts and attaching 
fairing by halfturn fasteners, Plane. is 
Schweizer 1-21 of unusually high performance, 


= 


Hatch goes on to complete assembly job. Tri- 
pod protects pilot if plane overturns on the 
ground. Bomblike object is oxygen bottle. Ex- 
perienced crew can assemble plane in 15 min. 


namically by sensing a coming gust. A gust 
boosts a plane’s air speed. The bird’s trick, 
not yet mastered by man, is to anticipate the 
gust, raise its nose, and gain altitude when 
the gust hits. 

Soaring pilots, like windjammer sailors, 
have a peculiar pride in their art. Soaring, 
an enthusiast will tell you, is flying at its 
purest, since it does not depend on aid of 
an engine. Most pilots “Ay power”—depend 
on propeller thrust. What soaring could 
teach them was pointed up in a remark 
made the other day by Shelley Charles, 
crack pilot of Eastern Air Lines and holder 
of the American motorless altitude record: 

“When you learn to fly a wing instead of 
power, you gain new confidence in your air- 
plane. Even if I lost all the engine power 
on an airliner, with glider knowledge I'd 
have no fear and would feel much better 
about landing safely.” END 


With cockpit eanopy on, the Schweizer isready 85, mph, The landing xear consists of a 18- 
to fly. It has a gross weight, with ballast, of inch pneumatic front wheel and a solid-rubber 

pounds, a wing span of 31 fect, length of tail wheel. A five-foot skid with a steel shoe 
22 feet 1 inch. Its maxi speed is under plane's nose serves as a ground brake, 


Two tanks hold 34 gullons of water for bal- Instrument panel, more complex than in light- 
last, Increasing the sailplane’s weight provides plane, has two Variometers, ox inker, 


er forward speed at a lower gliding angle, pitch indicator, spoilers control, tow-cable re- 
permitting flights of greater distance. lease. Knob at far left is for the dive brakes. 


RS 


we brakes (right) open above and below 
wing for quick descent at reduced speed. Spoil- 
er, inboard, disturbs flow of air over icp. of 


owing glider 
with car or airplane, Tow planes charge $2 for 
first 1,000 $1 for cach additional 1,000. 
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‘wing to reduce lift and aid in “spot’ lings. 


Crane Sets Up Wall 


Wrrn this compact crane, one man can 
raise a whole concrete wall into position. 
The crane’s “hook” is a plate that bolts to 
the «edge of a concrete slab precast in a 
horizontal form, ‘The mast is formed by two 
I-beams welded to a steel pipe that serves 
as a hinged base, When the winch is 
turned, rollers on the plate run up the un- 
derside of the beams, setting the slab on 
edge. The Portland Cement Assn, devel- 
oped the crane as a labor saver. 
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Huge Horn Guides Ships 


Tis man-made mushroom is the foghorn 
that booms out from the upper deck of Am- 
brose Lightship to guide vessels into New 
York Harbor in soupy weather. Its hoarse 
shout, formed by steam blasting under high 
pressure against vibrating disks, carries five 
miles. When ‘lity is down to that 
range, 

five times a minute. The ship, manned by 
the Coast Guard, also has a light visible 
14 miles and a 100-mile radio beam, 


Navy Gets Big 
Pressure Room 


In tue steel chamber at 
left, the Navy now can test 
underwater equipment at 
pressures up to a ton per 
square inch—the same as a 
mile down at It's 40 ft. 
long, 9 ft. in diameter, and 
has walls 3 15/16 in. thick. 
The rounded end comes off 
to admit large pieces of 
equipment. The 220-ton 
drum had to be shipped on a 
special railway car from Bar- 
berton, O., where it was 
made by Babcock & Wilcox, 
to the Naval Ordnance Lab- 
oratory at White Oak, Md. 


BUTANEGAS TANK 


FPL 


eo 


FOUR T-INCH-SQUARE 
PIPES WELDED TOGETHER 


New Machines 
Fight Forest Fires 


HE U. S. Forest Service is arming its 
rangers with two new mechanized 
weapons for their unending war against fire. 
One, shown in action at right, helps to 
prevent fires by clearing timberland of dead 
trees. The other, pictured above, speeds the 
setting of backfires to keep grass fires from 
spreading. 

‘A standard pumper truck fitted with a 
flame thrower to set the backfire while roll- 
ing along at 8 to 10 m.p.h., the machine has 
a battery of water jets that simultaneously 
wet down a strip of grass behind the back- 
fire to keep it under control. 

The burner Diesel-oil nozzle between 
two electrically ignited butane-gas jets. It 
can be adjusted for close range or to throw 
a flame 10 feet. The water jets use 1.7 to 8 
gallons a minute to deliver a driving spray 
or a floating fog over a strip one to eight 
feet wide. 


WATER TANK 
UNDER HOSE REEL 


‘DIESEL-OML TANK 


CF 


aot sae 
One man, using this tractor with its 30-ft. steel 
boom, can nose over 200 to 300 dead trees a 
day—a week's work for two men with = power 
saw. Trunks are then removed, cutting fire 
Racal: Heat; (angle kon etupeat foe, boo 
protects the operator from falling branches. 
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New British Jet Trainer. 
Gloster Meteor VII, shown above, is 
signed to bridge the gap for student pilots 
between piston-engined advanced trainers 
and jet fighters. A modification of the Brit- 
ish Meteor fighter, it has two seats and d 


Prop Is Longer, Lighter. Sixteen 
and a half feet in diameter, this new Hamil- 
ton Standard propeller saves 200 Ib. in 
weight. The secret is in its four hollow steel 
blades. To increase sectional rigidity they 
are filled with hard sponge rubber. Wide 
tips boost power by increasing the surface 
area of the blades where they move fastest. 
Shown in the photo mounted on a 3,500-hp. 
Wasp Major engine in a test cell, the new 
propeller is to be installed on many of the 
new Boeing Stratocruisers. 
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controls, and is powered by two Rolls-Royce 
Derwent jet engines, Top speed is 585 
m.p-h.; rate of climb, 8,000 feet a minute, 
The plane's U. S. counterpart is the trainer 
version of the Shooting Star jet, the TF-80C 
(PS, June '48, p. 86.) 


Visible Beams Direct Landings. 
Pilots really get a green light with a new 
Westinghouse device that guides them into 
an airport at the correct approach angle. 
As shown with model planes above, a pro- 


jector throws three colored pathways into 
the sky. The pilot of the top plane, coming 
in too high, sees a yellow beam; to the lower 
plane, too low, the light is red. Only the 
center plane gets the green light. The pro- 
jector uses a single 100-watt lamp, is ex- 
pected to aid training and airport operation. 


Landing Skis Retraet. With these 
new skis on its landing wheels, a plane can 
sit down on snow or concrete, In flight, 
can be retracted or lowered elec- 
been tested successfully on 
argo plane (photo shows 
device on nose wheel) by y the Air Materiel 
Command at Wright , Dayton, Ohio. 


oe 
Fighter Rides in Bomb Bay. This 
stubby jet plane tums big bombers into fly- 
ing aircraft carriers, Called the McDonnell 
XP-85, it is a parasite fighter designed to be 
launched in mid-air from B-36 bombers. 
Wings, extended in flight, are folded to fit in 
bomb bay. Shown on a dolly, the XP-85 
has no landing gear-it is to be pi 
by mother plane. It’s 15 ft. long, h 
span of 21 ft, and is powered by 
inghouse J-34 engine with a 3,000-Ib. thrust. 


Tests are being made in a modified B-29. 


Carton Sprouts Wings. A new 
package for delivering chem- 
icals to flood-isolated communities can be 
dropped from a plane, as shown above, 
without a parachute. Upon its rel 


it a spinning motion t 5 
Developed by the Mathieson Alk 

the winged container holds six 5-Ib, cans of 
calcium hypochlorite-enough to purify up 
to 2,500,000 gallons of drinking water, de- 


pending on the degree of contamination. 
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Records A Language 


Tue Palantype ® operator above can take 
her boss’s dictation at up to 200 words 
a minute in any major language—and she 
needn't even understand the language. Simi- 
lar to present stenographic machines but 
more versatile, the British-made device uses 
a phonetic system in which words are re- 


corded by their sound instead of spelling. 


Magnifies Microfil 


Microritaep print as small as 36/10,000 
inch high can be read easily with this pro- 
jection viewer that enlarges the letters 14, 
20, or 35 times their original size. Made by 

an Optical Co., it has a reflection- 
less viewing screen and a brightness control. 
The device can also make photographic 
copies in two minutes without a darkroom. 


“Spider” Spins Power 

Tus 35-ton “spider” will soon be spinning 
out more than three million watts to help 
increase the electric power of the Denison 
Dam on the Red River near Denison, Te: 
The Westinghouse giant is the central skele- 
ton of a 250-ton rotor for a new water-wheel 
generator. The ends of the spider’s 10 arms 
will whirl around at 72 m.p.h. 


Machine Shines Shoes 


A MINUTE shine for both shoes is 
provided by these coin-operated machines 
made by the Kinmont Manufacturing Co., of 
Los Angeles. Moving buffers impregnated 
with wax take one shoe at a time and shine 
and polish it simultaneously. At the end 
of 30 seconds, a light flashes, indicating it 
is time to change to the other foot. 


Sparks Measure Voltage 


two balls, with a spark jumpi 
n them, are the main elements of a 
new laboratory yar 


tick to measure electri- 
cal voltage. The higher the voltage—-90,000 
in this photo—the farther the spark will 
jump. Westinghouse engineers use the yard- 
stick to test insulating material for radio, 
television, and power-line equipment. 


Mass-ProducedTurbines 


Hene’s one of a new line of GE steam 
turbines that are only 1/50 to 1/6,000 the 
size of their well-known big brothers in 
ships and powerhouses. Working parts of 
models from 10 to 1,200 hp. are standard- 
ized for mass production. They can drive 
pumps, compressors, fans, auxiliary power 
plants, and oil-field and refinery equipment. 


Anchor Buries Itself 


Tis small-boat anchor depends on its 
shape instead of its weight. As shown above, 
whert it hits bottom, drag turns it so that 
one of two plow-shaped flukes starts digging 
in. Within five feet, it's firmly buried. Its 
maker, the Northill Co., of Los Angeles, 
3-Ib. model shown here will hold a 
boat in a strong wind or current. 
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No TOWER OIRECTLY IN LINE > 
WITH MAIN LINES OF PLAY 


Behind the Lights 
Ata Night Ball Game 


More than a the nd lamps, e: a d bet 
the the field in d: e e e or shadows. 
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SOME LAMPS POINT UPWARD 
TO LIGHT HIGH FLIES ‘ 


- EVERY SPOT ON FIELD RECEIVES. 
Ly LIGHT FROM SIX LAMPS ON AT 
LEAST TWO DIFFERENT TOWERS. 


‘OUTFIELD™GRASS MOWED 
ESE Two oiReCTIONs FoR 
PR) est REFLECTING SURFACE 


t blowing out the handful of 


By Geor. 


f lamps strung around the field. 

WHEN you go out to root for your f S lighting, thanks to the foresight 

orite ball club in its nigh nes this small band of pioneers and to the pub: 

ummer, the I ch t 1 thusiast _ ‘ night gomee 
er the fate of the f lon’ h 

t after-dark baseball gam: playe Today jc 1 parks like 

ght of June 2, 188 New York's Yankee Stadium and Boston's 

it was the Fe Park, the playing field is bathed in 

oor sp¢ ing. I bout 1 much light as you get 

summ 1 th rt th ps ng room. In the 

playe ghting engineer, that’s 200 
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Baseball-park lighting project starts on the 
drafting board of an engineer who figures out 
how to aim each of more than a thousand flood- 
lights, like one in foreground, for best results. 


foot-candles of illumination on every grain of 
dust and every blade of grass. The top of 
your living-room table probably doesn’t get 
much more than 20 foot-candles. What's 
more, the baseball—no matter where, on or 
above the playing field, its trajectory may 
carry it—is always scientifically lighted to 
the best advantage of the player who is 
fielding it. 


Lights Aimed on Paper 


But rigging a ball park for night games 
is no simple business of putting up enough 
lights of enough power. Each floodlight— 
and the average big-league field requires 
more than a thousand—must be carefully 
placed and aimed to add its illumination to 
the general lighting pattern. The job be- 
gins on an engineer's drafting table and 
doesn’t end until the switches are thrown 
on the first try-out night, 

Late this spring 1,386 floodlights of 1,500 
watts apiece—using enough power to light 
a city of 10,000 people—glowed for the first 
time over Briggs Stadium, home field of 
the Detroit Tigers. More than a year ago 
that $500,000 lighting project, like many 
another major- and minor-league ball-park 
lighting installation, began on the desk of 
John E. Brock, one of General Electric's 
sports-lighting experts. With slide rule, 
protractor, stadium blueprints—and a good 
deal of past experience—he calculated just 
where each of the 1,386 individual flood- 
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Lights are supported by seven or eight towers 
high above the playing field. These going up 
on Briggs Stadium, home of the Detroit Tigers, 
are part of the newest big-league installation. 


lamps should be placed and aimed to pro- 
vide shadowless illumination for players as 
well as spectators. 

His problem can be compared with try- 
ing to cover a green table with cardboard 
ovals by placing them so that none of the 
green can show through, answer was 
a series of aiming charts, one for each of 
the stadium's eight lighting towers. These 
charts gave the aiming angle for each lamp 
—the number of degrees it should be turned 
to right or left, up or down, Workmen, by 
setting calibrated dials on the floodlight 
mounting, could then adjust it precisely to 
the lighting engineer's carefully calculated 
specifications, 

This method allows the lights to be aimed 
in the daytime. In most cases, the en- 
gineer’s initial calculations are so accurate 
that it isn't necessary to re-aim a single 
lamp when the floodlights are turned on 
after dark. 

Pre-aimed lights were first used in Yan- 
kee Stadium in 1946. They have since been 
installed in Femway Park and Cincinnati's 
Crosley Field, as well us in Briggs Stadium, 
and are being used in practically all Gen- 
eral Electric's new and revamped installa- 
tions throughout organized baseball. The 
lamps, made of specially processed alumi- 
num, weigh only 18% Ib. apiece. Their 
cover glass can withstand the hardest line 
drive; fast-ball pitchers have tried—and 
failed—to break it at a range of ten feet. 


Conduits shield cables that carry current to 
the individual lamps. The Briggs Stadium lights 
use, all together, 2,416,000 watts of power— 
enough to light a city of 10,000 people. 


sealed 
yet the ang 
lamp can be replaced simply by unlocking Lights are aimed to left or 


When closed, the floodlight unit 
tight against rain, soot, and inse 


socket, without disturb- attached to steel girder by a s 


and removing ¢] e 
down if follows. Both. adjustments are 


ing the aim setting. 


made in daytime before the lights are turned on, 
What to Watch For 
Next time you go to a night ball game, Calibrated dials on the mounting make aiming 
take a good look at the lighted surface of y. Installer simply adjusts lamp vertically 


orizontally to dial settings given on aiming, 


the playing eld, watch the bell closely in t, then locks the mounting in that position, 


its flight, and notice the location of the tall 
towers that support the floodlight: 

Any one spot that you may pick out on 
the field is receiving its light from six dif- 
ferent floodlights on at least two different 


matter where the ball is, it’s always 
lighted on the side toward the player who 
has to field it. That's why some of those 
lights point up instead of down; if all 
pointed down, a high pop fly might get out 
of the field of illumination, 
Not one of the towers is in a direct line 
ith any of the principal lines of pl 
lines, the line from first to third, and 
from second to home. That eliminates the 
ty of blinding a player with too 
much light from one sour 
inally, when the game is over and you 
can walk out on the field, examine the 
| grass in the outfield: It has been mowed 
in a special way to provide the best possible 
reflecting surface for the overhead lights. 
This trick was discovered back in 1930, 


when the third modern baseball lighting 
installation was completed at Perry Stadium 
in Indianapolis, On opening night, what 
appeared to be a huge shadow covered 
deep right field. After the game, the light- 
ing engineers discovered the cause: since 
the grass had been mowed in one direction 
only, most of the blades had been bent into 
a position in which they offered a poor re- 
flecting surface to most of the light hitting 
that part of the field. Now ball-park grass 
is mowed in two directions along concentric 
ares fanning out from home plate. 

Outdoor lighting, and the popularity of 
night baseball, came to us via railroad. In 
the early 1920s railroad officials decided to 
floodlight their yards to permit ‘round-the- 
clock operation s work gave Robert J. 
Swackhamer, a meral Electric lighting 
man, a chance to test high-level lighting. 
In 1927 he convinced his bosses that it 
could be applied to sports lighting, and they 
let him rig the company baseball diamond 
at Lynn, Mass,, for a night game. Seventy- 
two floodlamps lighted a game between 
Lynn and Salem on the night of June 24, 
1927. 


Pro Teams Adopt Lights 


The first professional night game was 
played at Des Moines, Ia., on May 2, 1930. 
Two seasons later Larry MacPhail, then 
general manager of the Columbus Red Birds 
in the American Association, installed high- 
level lighting in their stadium, In 1 
general manager of the Cincinnati Reds, he 
introduced night baseball to the major 
leagues. Later, as president of the Brooklyn 
Dodgers and then of the New York Yankees, 


Best lighting for table tennis was determined 
by experiments of General Electric engineers 
in which they scored skilled players on their 


he put lights in Ebbets Field and Yankee 
Stadium. Now only one major-league team, 
the Chicago Cubs, is without lights in its 
home park. 

In 1935 MacPhail’s Reds played seven 
league games under lights at Crosley Field, 
This year Cincinnati alone will play 36 
night games; all major-league teams to- 
gether will play a total of 357-163 in the 
National League, 194 in the American, Al- 
most all minor-league games this season are 
being played under floodlights. 


Lighting Other Sports 


And sports lighting, by turing night 
into day so that Americans can take their 
fun when they have the most free time, has 
spread far beyond the baseball parks. 
Lights now are being used for almost every 
outdoor sport from archery to volley ball, 
Softball, thanks to floodlights, is running a 
close second to bowling in number of par- 
ticipants, The police of Milwaukee say 
lighting its tennis courts and public play- 
grounds has cut petty crime, vandalism, 
juvenile delinquency—even night traffic ac- 
cidents. 

Lighting engineers are also working on 
better illumination for indoor sports. The 
pictures below show a laboratory and ap- 
paratus used at General Electric's Nela 
Park in Cleveland to find out how much 
ht you need for table tennis, The answer 
candles for normal rumpus-room 
50 for fast tournament play-may 
interest you less than the researchers’ 
covery that practice in returning smasl 
serves from the easy-to-make ball projector 
improved their games. END 


games, 


ability to return smash shots from a spring- 
powered ball projector (right, below) that 
shoots balls across net at speed of 40 mph. 


TABLE-TENNI 


Cage Tests Grates 


Tus screen can stand in front of a fire 
and tell you how much heat it throws out. 
Thermocouples on the e register the 
answer on meters in background, Fuel- 
conscious Britons developed the tester to 
help get the most heat from the least coal. 


Subway Guide Lights Up 


‘A New pathfinder for subway travelers, 
shown below, operates on the principle that 
route is—literally—the line of 
. The resistance is that in 
strings of neon lights along alternate routes 
between any two stations on the map. 
When buttons are pushed for starting point 
and destination, an electric current selects 
the connecting circuit with fewest neons, 
and thus lights up the quickest route. The 
system, developed by Sperry, Ltd., was 
tested in London’s subway. 


SA 
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Movie Camera Danees 


A Licnr camera carriage, strapped to the 
male partner of a movie dance team, now 
keeps the actors in focus as they glide about 
a ballroom floor. Device was first used to 
film Ava ‘dner and Robert Walker 
(above) in “One Touch of Venus,” 


Garden Grows on a Wall 


Hene’s how a California gardener (below) 
turned his strawberry patch on its side. 
Henry Hayward, of San Fernando, set 350 
plants into the hollow sections of cement 
blocks that form two parallel walls 13% feet 
long, 6 feet high, and 6 inches apart, The 
roots grow in fertilized soil that fills the 
space between the walls, and are watered 
from the top by a pipe with holes drilled 
through its under side. The patch needs 
little other care, Hayward says—and no 
weeding at all, 


Wet “Wi Tunnel. Lf airplane 
designers could “see the spray” of their 
products speeding through the air, a famous 
builder once remarked, there would be 
many changes for the better. By using wate 
instead of air to test models, Boeing engi 
neers now make ng the spray” a reality. 
High-speed air flowing past objects is sim- 
ulated by a slower-moving current of water. 
in a wet “wind” tunnel measuring four feet 
long, five inches high, and one-half inch 
wide, Microscopie particles of bentonite 
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Predicts Position of Moon. Want 
to know where the moon will be at mid- 
night on July 4, 2148? That's child's play 
for the world’s smartest “electrical brain,” 
This 12,500-tube super-calculator, built by 
International Business Machines, is compil- 
ing tables that tell the moon's position at 
any date and hour. Computing a single 
position, a day's work for a mathematical 
wizard, calls for 19,390 additions, subtrac 

tions, ‘and multiplications of terms like 
“0.00001 10108 sin (0. 34 104—0.00001 
01044 17 t 0,00000 00000 00025 60 
2).” The machine does it in seven min- 
utes, In composite photo, left, moon pi 

tures symbolize problem that girl at controls 
is feeding into “bra ‘Answers are 
punched on cards, which a card-operated 
electric typewriter translates into numbers. 


clay suspended in the water impart to it a 
special refractive power, When the tes 
chamber is illuminated by polarized light 
and viewed through a suitable screen, flow 
lines and eddies leap into view as brilliant 
patterns of blue, green, yellow, and orange 
hues, Observations of ‘this ’ 
already proved useful in designing burners 
for ram jets, and wider applications are 
foreseen, At left, below, experts study the 
turbulence set up by a cylinder, shown 
in close-up at lower“right. 


Artificial Raindrop. 


model of a raindrop effectively imitates a 


yuse engineers as a target for ultra 
wave radar in experiments t 


Unspared Rod. Stretched at 1,000° 


e a month before Pearl 
this much-abused rod will next be 
The drastic tests 
tell GE engineers how molybdenum-vana- 


dium steel will stand up in turbine parts, 


why rain upsets reception ¢ 


prved Intact. 
1 for study, University of Wis. 


iron frame into exposed bank, close it 


and apply 


When this liquid hardens, 


permanent specimens are obtained 


et 


I Painted My Car 
With a Mitten 


By W. W. Morris 
Chief Photographer, Popular Science Staff 


AINTING anything more than a screen 

door has been strictly a spectator sport 
for me. I felt about painting a car the way 
I felt about working with plate glass—it was 
all right for the experts, but not for me. I 
would stick to taking pictures of somebody 
else taking the risl 

A mitten, however, made me an expert. 
Without brush or spray gun, I painted my 
car successfully, The mitten that made this 
possible was part of a kit put out by the 
Arco Company, of Cleveland. Called Pad- 
O’-Paint ®, the kit contained everything from 
the paint and mitten applicator to sandpa- 
per and patching filler—even cleaning cloths, 
putty knife, and a small paint brush. It w: 
supposed to do as good a job as a regular 
paintshop. All I had to do was supply the 
car—and the muscle. 

I decided to experiment first on some- 
thing less fatal than the family car. I had 
an old, beat-up photo reflector, so I mitten- 
painted that. It looked good. I was en- 
couraged. Then I sandpapered a spot on 
one of the fenders of my '39 Oldsmobile 
and proceeded to mitten-paint that. 

Doubt dies hard. I kept plenty of ben- 
zine handy to wash the paint off if the spot 


ing but the muscle. Besides mitten 
d-O'-Paint ® kit included solve 

plastic filler, paint tray, cleaning cloths, 

sandpaper, putty knife, and a sinall paint brush, 


didn’t look right when I got through, In a 
couple of hours the paint was dry. The spot 
didn’t look bad. 

“Okay,” I thought, “I'll give it a try.” 

First I had the job of cleaning the car. 
Here I departed from the printed instruc- 
tions in the kit, which advised the use of 
dry sandpaper. ‘In talking with the men in 
the Porutan Sciexce home workshop de- 
partment, I learned that it would be easier 
to do the job with wet sandpaper, I did 
most of this under running water. In addi- 
tion to the two grades of sandpaper that 
came with the kit, I used #120 (coarse), 
360 (medium), and #500 (fine). This 
was necessary to get all the stains off the 
old finish and smooth it down for the new 
one, Where rust showed, I had to sand down 
|. This took two day 
t, I followed the directions ex- 
actly. Small dents and holes were leveled 
with the plastic filler supplied with the kit. 
I used a solvent cleaner to remove the nine 
's of accumulated wax and grime, This 
also came with the So did a lint re- 
mover that I used just before painting, 

“This had better work,” I said to myself 
as I remembered the weekend just spent 
getting the car ready. Feeling like a para- 
trooper on his first jump, I made a bold 
swipe at the top, where the instructions 


After thorough washing, entire car was care- 
fully sanded—down to metal where old pai 

was worn or rust had formed. Waterproof s 
pt soaked under stream from hose. 
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Small dents, holes, and scratches were patched 
with the plastic filler, worked in and smoothed 
with a putty knife. ‘These, too, had to be care- 
fully sanded after the patching filler hardened. 


said to start and where, incidentally, I fig- 
ured only the birds would notice if some- 
thing went wrong. 

But the paint went on nicely. Using long, 
even strokes with the palm of the mitt, I cov- 
ered the large spaces quickly and, by maneu- 
vering right, avoided streaks and overlaps. 
With the small dauber on the thumb, I was 
able to paint up close to the trim and get 
at the hidden, hard-to-reach places. And in 
even tighter squeezes, I used the kit’s small 
paint brush. Another handy gimmic! 
the circular tray that fitted into the 
can, Resting on a coil spring, it made it 
easy to get the right amount of paint on the 
mitten at any level in the can. 

Now I know I can paint a 
only one trouble, and that wasn’t with the 
paint, Every now and then I had to stop to 
take some pictures, These were in color, 
and the car had to be placed in the sun for 
the proper light. That made the paint dry 
a little too fast, and I got a faintly streaked 
look here and there. But a second coat, for 
which the kit provided an ample supply, 
took care of that, 

The whole paint job took about four 
hours, Add in the two days of sanding 
down, and I figure I got a paint job for 
less than $10, plus a busy weekend. This 
means I saved around $60 over neighbor- 
hood repaint prices, to say nothing of the 
$100 to $150 added to the car's trade-in 
value—pretty good pay for two or three 
days’ work. END 
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Solvent cleaner dissolved old wax, grease, and 
imbedded grime. Just before paint was applied, 
car was given last-minute rubbing with a spe- 


cial cloth provided for removing dust and lint. 


Starting at the top. right half was done first, 
then left. ‘Then came back, rear fenders, sides, 
hood, and front fenders, Paint was smeared on, 
then ‘stroked smooth, was dry in 1 to 2 hours, 


Students seated in dri 


Motoring Taugh 


IGH-SCHOOL students built these 

working mockups of automobile dri 
er’s seats to practice driving without risking 
their nec Sixteen of the units, complete 
with controls, are now being used at. Bloon 
ington, Ind., to teach driving the way"a 
tion cadets learn flying in Link trainers. 
All the parts, except the steering whee 
and rubber pedal pads, were made in the 


Driving unit has usual hand and foot controls. 
Response with them to traffic situations regis~ 

colored lights on panel at right. Nu 
bers indicate the 16 units; letters, the control 


Z units watch traffic light, left of stop sign, on classroom wall. 


Like Flying 


C for clutch, 


reverse. 
switchboard, can accommodate four more units. 


school’s shop classes at a total cost of $500. 
wo hundred and fifty students take a 
one-semester course in the trainers before 
going outside for practice in a dual-control 
car. The final exam is an imaginary tour 
of Bloomington, on which the teacher de- 
scribes actual traffic situations and checks 
the speed and accuracy of the students’ re- 
sponse as flashed on a control panel. END 


CCT 
piwesetaeeesacnsseee! 


B for brake, A for accelerator, L 
low gear, S for second, H for high, R for 
Panel, made from an old telephone 
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r pe door may some day stand between 
How it can be used to 

dwellers and hi 
through 


you and death. 
Lior upartment 
guests against flames sweeping 
ly shown in the test above 


ridors is strikin 
moderately priced, has 
rating by the 


That means it 


The new door, 
given 
Underwriters’ Laboratories. 
has withstood 60 minutes’ exposure to a tem 
perature of 1,700° F,, plus 

battering from the 
4 person trapped in a room of 


been 2 one-hour fire 


1 one-minute 
stream of a fire hose. Fo 
1. burning 
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a solid bulwark 
ses until 
Its inner side 


the door will be 


and suffocati 


against phir 
firemen come to his rescue 
won't even get hot—just warm. 

Outwardly the wood-veneered door re 
sembles any other. Its secret lies in a 


of cellular 
from lime 


ish-white “core noncombustible 


material 
bestos, which was first developed to serve 
ging for boilers and 
at modification of the 
Amer 


as heat-insulating Is 
By a sli 


steam pipes 


riginal manufacturing process, the 


Results: Interior views, top row, and later exte 
rior sgenes show how flames eat through wooden 


ican Structural Pi 
N.J 

insulatic 

resistant ¢ 

heat conductivity 

nate by the symbol “K 

named Kaylo®, It « 

ind nailed with 
A flush-type 

be manufactured and the 

Plywood Corporati 


ordin: 
this material will 


lation that 
s of the doc 


door while Kaylo ® door bars fire. Outer veneer 
chars, but the core and inner side remain intact 


Seats Save Train Space. Both 
diners and waiters aboard railroad dining 
cars would get a break with the seating ar- 
rangement patented by Dittrich, of 
Chicago. Angled four-tables along one wall 


Water Joins Fire Hose. Water 
holds this flexible fire-hose coupling togeth- 
er, and the higher the pressure, the tighter 
the joint, Its two rubber ends are simply 
squeezed together, and a ridge on one locks 
into a groove in the other. It was invented 
by Pierre Delcourt, of Vertus, France. 
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permit waiters to serve from either side in- 
stead of having to reach across diners next to 
the aisle. For greater aisle sp: les along 
the opposite wall are three-sided, seating 
two. The seats by the windows are built 


Mechanized Baby Carriage. 
Tracks replace wheels on this novel baby 
carriage, providing smoother going over 
curbstones and doorsteps. Patented by An- 
thony Peronti, of Chicago, it also has an air- 
plane-type canopy to protect Baby from sun 
glare and rain, and a brake lever on handle. 


s Airplane, Slide. Landing on ne’s wheels, slip into these grooves and 
this airfield would be like sliding in on a slide along on the soapy water. Its inventor, 
giant washboard, Long grooves, shown in H. V. Ramirez, of Los Angeles, claims it 
ofile above, are flooded with ‘soapy wa- would guide planes in straight line, save 
ter, The bullet-shaped cylinders, replacing weight and cost of usual landing gear. 


Protects Bait. A longer 
for live bait is the object of this casting 


keep com kernels from flying in 


off the cob, 


contaii invented by Anders Mason, of — tions when slice 
Springfield, Ma strikes the water, rud, of Seattle, has patented a cutter that 
at o7 ed upward, open- collects them neatly in a small cup just be- 
small trap door in the bottom and re- hind the blade. After each stroke, the 
ing the bait, undamaged by the cast. rotated on a pronged stand to a new po 
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ath Wheel for 
Safer Driving 


F COLLECTING traffic tickets is your 

hobby, you won't be interested in this 
little cardboard wheel. Drivers who prefer 
ep out of trouble may find it as handy 
as skid chains. 
Inventor Clothier dipleys: both sides of hig. Oy Sve dachen scree and no. thicker 
Handy Aid to Drivers ®. Its three pie-sliced than three postcards, it contains the gist of 
cardboard disks, turning on a common hub, all U.S. motor-traffic regulations—boiled 
offer quick advice on 30 motoring problems. down to 1,371 words, classified under 30 
headings, and arranged for quick reference. 
The pictures show how it works. 

The Handy Aid to Drivers® is the baby 
of Joseph L. Clothier, 37-year-old airport- 
control-tower operator at Tucson, Ariz. De- 
signing the wheel, lettering it by hand, and 
getting it printed in four colors were the 
least of his work. Before that came 11 
months of analyzing traffic codes of 48 
states and dozens of cities. 

The result is not a summary of each code, 
but a capsule guide based on the fund 


mentals of all codes. In Arizona, for ex- 
ample, an accident that causes damage of 
$50 or more must be reported within 48 
hours; in California, damage over $25 in 
5 in 


24 hours; in Louisiana, damage of § 
36 hours. The Handy ‘Aid simply advis 
“If death, injury or property damage occurs, 
regardless of the amount, report as soon as 
possible to the police.” The driver who 
does that is clear in any man’s state or town. 


side of the wheel carries tips for safe 
driving and warnings of the risks of care 
ness, Safety slogans are lettered between the 
seven segments of the smaller outer disk. 


NGHT DRIVING 


Gn Ga whey <a Pf 

Cee ears gc MR eg a | 

1 wth hand brake \ peamanly when, 
cette nad cpa! ong Seaman carck 

eh ane ary a renee 


< Twohe0d ights and ay, 


igor Ww ergot Nght 
esha ay 
o wnaid Wer, Sor, 
hon side an wot ng ignteety 
isis ate driven ot nghed Srahon Petes 
oe oy oA nfo mearhes te or8, Hong 
+ Double Pang =e View Wire 
Mutter 
OE 000 OF DE, 


Thirty sections like these contain the gist of motor-traffic regul: Il over the country. 
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NIGHT DRIVING 


SL 


The wheel's capsule rules, if followed. will keep you out of most kinds of motori 


fest chor HLL, 
4 Stawe.’| 
PAVEMENT ENOS, 09, te 


the tips under any of 


“around rim of inner disk 


New Entries 
In the Olympics 


[THESE odd-looking gadgets are designed 
to save time and arguments at the sum- 
mer Olympic Games, which open late this 
month in London. A British engineer, H. 
Rottenburg, developed them as aids to 
judges and athletes in track and field events. 
Here he is demonstrating the light, alumi- 
num apparatus at Cambridge, England. 


ap consists of alumi- rting blocks for sprinters and hur- 
f that slides easily dlers eliminate digging tocholds into the track, 
along it. When cleat on rod is lowered until fast quickly to any stance and then are 
it just touches crossbar, rod and tube are h irmly in position by pins through holes 
locked in relative position’ and then taken down in the frame, Pads provide a thick, spongy mat 
for accurate measurement with a steel tape. for a good grip on the running-shoe spikes. 


rot 


ea 
Broad jump is measured by lowering this Length of jump then can be read on scale fixed 
frame over sand pit and rolling it along jumper's to far rail. Afterward, the sand is smoothed 
line of flight to point where cross wire is directly (right) by blade on push-pull cart that rolls 
over his heel imprint nearest take-off mark. across the pit on the frame's own parallel rails, 
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tits 


The small Plexiglas ® fuel tank shown above 
of the five tanks that are a part 
el system. For demonstration 


Fuel for the Tanks of the B: 


‘OW being delivered to the Air Force, 

Boeing's B-50 is more than an im- 

proved B-29- 1 more powerful 
weapon for long-range bombardment, 

The four 3,500-hp, Pratt & Whitney Wasp 

Major® engines drink a lot of gasolin 

To get maximum miles out of them, the 

stem must run at top efficiency. 


"sa new a 


¢ intricate arrangement of tanks, lines, and 
valves pictured below demonstrates how the 
fuel system of the B-50 functions. 


Jumping the gun, Boeing eng’ 

built training units that will explain the 
intricacies of fuel How to crews before they 
receive the huge new bombers. Other pa 
els include a landin and wing-flap 
unit that shows operati B-50's ball- 
bearing retractor strut, door actua- 
tor, and wing-flap mechanism. 


does its 
rpart in the big bomber, differing only 
in position and, in some cases, in s 


lt operates exactly 


Id like 
toseecthem 
make... 


Right-Side-Up Matches. 

striking surface on the top, 

would prevent you from opening the box upside 

down fa the dark and spilling the matches.— 
2. Bamman, Macon, Mo. 


Hot-Water Indicator. We're always running 
out of hot water when washing or bathing 
Why don’t they put an indicator over the sink 
that tells at a glance how much is left in the 
tank?—Kenneth Fiske, Crannell, Calif. 
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Childproof Wind-Ups. The mortality of wind- 
up toys through overwinding by children would 
be lower if the toys came with indicators on 
them to tell the user when they were sulfic 
wound.—Girard Strohl, Allentown, Pa, 


I'd like to have a 
eon a sewin ie that could b 
d by foot or 


b the wheel 


Keys Identified by Color. 
door locks came in different colors with keys to 
match, they'd take the fidget and fumble out of 
finding the right key for the right lock.—J. A. 
Slais, Berwyn, Ill. 


If padlocks and 


New Paper Won’t Burn 


Even the flame of a blowtorch won't 
burn through this new paper, as the test 
above proves. Called Terratex ®, it’s made 
of asbestos mixed with clay and pressed into 
sheets as thin as paper. General Electric, 
which developed the paper as insulation for 
high-temperature electrical equipment, pre- 
dicts many other uses for it. 


Human Power Line 


Tue lamp held by this Westinghouse 
scientist is lighted by current from the rod 
in his other hand, He is showing that high- 
frequency electricity skims across the sur- 
face of a conductor —his body — without 
penetrating more than a fraction of an inch, 
This “skin effect” is used to harden just the 
surface of metal by induction heating. 


Lab Perches on Tower 


Sctenrists of the International Telephone 
and Telegraph Corp. work in no ivory tow- 
er, but in one of steel sheathed with alumi- 
num. The 300-foot structure, pictured 
above, is the latest addition to I. T. & T.’s 


Federal Telecommunications Laboratories 
at Nutley, N. J. Designed for research in 
the high-frequency radio waves used by 
radar and television, it has workrooms on 
three enclosed landings near the top, an- 
tennas on the roof, and platforms below the 
main floors for other equipment. 
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HYDROGEN Wt 


0,000-VOLT 
mLEcTROSTANIC 
OBJECTIVE LENS 


MOUNTING Hi 
SPECIMEN TO 


Full power of projected proton micro- 
scope would magnify the molecule 
pictured below to the size of this circle 


300,000. Vout 
JECTION. LENS 
ASES MAG. 

00 TIMES 


Peo-sized white sphere in 
this remarkable electron 
micrograph is believed to be 
gle molecule of polystyrene 
latex. Magnification of 110,000 
diameters is more than half the 
yme power of today’s microscops 


PHOTOGRAPHS MADE 


A design harnessing a 300.000-volt beam of protons 


heads current projects for instruments of unprecedented power. 


(o Open New World 


By Alden P. Armagnac 


A W type of microscope is being de- 
signed at the College of France, in 
Paris. It is to be built around a 300,000-volt 
tube of a type hitherto used only in atom- 
smashing experiments. And its inventor, 
Claude Magnan, expects this “proton micro- 
scope” to give three to four times the mag- 
nification of today’s finest in instruments. 

The new 16-foot-high microscope will 
look like an enlarged counterpart of the 
electron microscope, the most powerful of 
existing types. In place of a beam of elec- 
trons, however, the giant ’scope will use a 
stream of hydrogen ions, or protons, deliv- 
ered by a new “proton gun” that Magnan 
has devised, The effect, similar to reducing 
the wave length of light used in an optical 
microscope, will be to multiply the magnifi- 
cation attainable. 

Two electrostatic lenses will focus the 
proton beam—the first giving a magnifica- 
tion of 200 diameters, and the second 
creasing this magnification to 20,000 diam- 
eters. Images registered on film will be 
sharp enough to be further enlarged at least 


ZINC OXIDE 
(40,000 DIAM.) 


‘Turning electron microscope on minerals re- 
veals, left to right, oddly spiked metallic smoke 


30 times, giving a final magnification of 
600,000 diameters or more. 

Making clear its limitations as well as its 
advantages, Magnan points out that the 
proton microscope will remain a_special- 
purpose tool. Because protons lack the 
penetrating power of electrons, its applica- 
tion will be restricted to specimens of such 
extreme thinness as to be “transparent” to 
protons, or to objects of which only the sur- 
face is to be explored. It will not, therefore, 
outmode the more versatile electron micro- 
scope, or steal the spotlight from experi- 
menters working to improve this type. 

Today the most powerful instrument in 
the world is the experimental electron mi- 
croscope of the RCA Laboratories at Prince- 
ton, N.J. Dr. James Hillier has recently 
boosted its useful magnification with an 
improved magnetic lens, A new telescopic 
eyepiece enables him to view its fluorescent- 
screen images directly at top magnification, 
formerly attainable only by making photo- 
graphic enlargements from film records, 
Now he can either see or take pictures of 
an object magnified to the almost incon- 
ceivable figure of 200,000 times its original 


DIAMOND 
(30,000 DIAM.) 


particles, new details of a 


gem’s surface, and, at 
maximum power, ultra-thin 


fibers of a ‘catalyst. 
123 


guy 


PROTON ELECTRON 
e 
COMPARATIVE SIZE 


Tt takes higher voltage to propel protons, 
which have 1,840 times the mass of electrons, 


High-voltage protons pe ecimen only 
1/10 thickness of that pierced by electrons. 
diameter. And experts say that the full 
theoretical power of the electron micro- 
scope, toward which they are striving, is 
10 times greater. 

What sets the limit of a microscope’s 
power? Simply by making its tube longer, 
a designer can give you any magnification 
you But what really interests you is 
“resolving power,” or ability to give clear- 
cut outlines. This is what determines the 
smallest object a microscope can possibly 
reveal. And its useful magnification is the 
number of times that this object is smaller 
than the tiniest pinpoint the unaided eye 
can see—which is an object of 1 
1/125 of an inch in diameter, such 
larger amoebas and “sli 
found in pond wate 

Using ultraviolet light and photography, 


—secule . 
wed the watex 


when 


. When antes 


© nossik’ 


What determines a microscope’s power? En- 
largements above represent views through two 
microscopes that magnify equally. Microscope 
with poor resolving power gives blurred image 
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=<“ter and the 


‘covered by eact 
(Eeatss covered by excl 


| but attres=n 


Proton beam, with 1/40 the wave length of 
electron beam, improves resolving power. 


Proton microscope should be at least three 
times as powerful as electron microscope. 


the most powerful optical microscopes re- 
veal objects such as bacteria as small as 
1/250,000 of an inch in diameter, Since 
this is just 1,000 times smaller than the 
smallest mote the naked eye can see, their 
useful magnifying power is 1,000 diameters. 
Actually, photographs may be made through 
these microscopes at higher magnification, 
to save eyestrain in examining details—but 
no amount of magnification beyond 1,000 
diameters adds a single detail that was not 
visible before. 

Electron microscopes, in contrast, attain 
a useful magnification of hundreds of thou- 
sands of diameters. Exactly as glass lenses 
focus a beam of light, their magnetic lenses 
focus a stream of electrons passing through 
a specimen, producing images on a fluo- 
rescent screen or a photographic film that 


allla, 


eimai yT€SENce Ob st 


3H groups ge ee irocarbon chi 


all the —¢™ 
six wit? 


at left. Microscope with superior resolvii 
power gives sharp image at right. Its nef 
magnification is greater, since it makes tinier de- 
tails, like shape of top of “ 


t 


Improved magnetic lens, above, helps electron 
microscope to reveal objects as small as mol- 


ecules, New feature is use of tiny screws to 
adjust magnetic field to near-perfect symmetry. 


reveal objects as small as a fraction of a 
millionth of an inch! At this enormous mag- 
nification, germs prove remarkable creatures 
with “feet” or “tails.” Viruses, elusive or- 
ganisms that pass through the finest filters, 
have been photographed at last, Bacterio- 
phage and antibodies, mysterious things 
that once were only scientific theories, now 
can be seen in action, 


First View of a Molecule 


Perhaps the most sensational sight re- 
vealed by the electron microscope is one 
that scientists have been characteristically 
cautious, pending absolute proof, about pro- 
claiming. But it no longer seems possible 
to doubt that globules resembling tennis 
balls, seen in specimens of such materials 
as polystyrene latex, are man’s first view of 


inhead were enlarged 200,000 diameters, 
tance across it would exceed the 975- 
foot length of the Queen M 


, as shown, and 
its area would be large enough for a regiment 


New eye of RCA ‘imental electron 
microscope, the most powerful in the world, en- 
ables Dr, James Hillier to view objects di 
rectly at its full 200,000-diameter magnification, 


molecules, Their size can be calculated 
from theory, and the objects seen exactly 
fit the prediction, Just as a camera has no 
difficulty in getting a picture of a person 
who is shivering, the to-and-fro motion of 
these giant molecules would be too slight 
in comparison with their size to interfere 
with taking their picture. 

What wonders await microscopes of still 
greater power? Can there be living crea- 
tures of smaller size than any yet seen? 
Can we hope to peer into the molecule and 
see its atoms—which in hydrocarbon com- 
pounds are calculated to be only 1/125,- 
000,000 of an inch apart? It is to answer 
fascinating questions like these that re- 
search workers seek new ways of seeing 
farther into the world of the infinitely 
small. END 


to camp upon. The graphic comparison illus- 
trates the amazing power of magnification of 
a microscope today. Now designers are striving 
for instruments of even greater power. 
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CIENCE has simplified the job of spotting 

new oil beds to feed a petroleum-hungry 
world, but the oil explorer’s life is still no 
cinch. Before he can use the sensitive instru- 
ments that give him a picture of what lies 
below the earth’s surface, he may have to 
lug them across a desert, up a mountain, or 
s pictured here—through the heat-ridden 
tangle of a Louisiana swamp. 

These men are members of a seismo- 
graphic crew of the Humble Oil and Refin- 
ing Co. (a Standard Oil of New Jersey 
affiliate), operating in the bayou country 
around Lake Arthur, Because boats can’t 
get clear into the swamps, they have to 
back-pack food, fuel, explosives, and bulky 


Outboard motor head, lightweight power 
source, drives centrifugal pump to supply water 
for hydraulic drill, Water is pumped from a 
slush pit, dynamite-blasted out of the swamp, 


As the blust goes off, ope 

of photo recording device. Impul 

ground pickups go through amplifiers (fore- 
ground) and are translated into light beams. 


Oilmen Make Swamps Tatk 


equipment through mud and junglelike un- 
dergrowth. 

Reaching a predetermined location, they 
set up their equipment, fire an underground 
blast, and record the resulting earth tremors, 
Then they pack up and move on to do it all 
over again—up to 10 times on a good day. 
Packs are limited to 35 pounds, and frequent 
rest stops ease the strain, but it’s rough going 
for all that. 

At night, the men return to the compara- 
tive comfort of a houseboat base, and every 
10 days they get a four-day break outside the 
swamps. Then back they go again, to make 
the swamp spill more of its secrets—and pos- 
sibly some oil. 


llers bore holes as deep as 80 feet, 

sure explosion tremors reach subsurface 

levels. When hole is ready, several sticks of 
explosives are dropped down it, then set off. 


d paper inside recorder gets 
made earthquake 
r as a series of wavy line 
ending on the strata beneath. 


tremors a 
intensity 


0 start a day's operations, The survey cre head of the seisr 
boat at the a bayou ation 


nd pickup phone 
attached to th 


sensitive 
e pattern of 


A lightp oks 
and th is a ic a nightmare,” but its 
ne whereabouts 
ler the bayous. 


New Gadgets 
Aid Home Safety 


Youre still risking your life every min- 
ute you stay home—in a year 33,500 
people are killed, 5,000,000 injured at home, 
more than in automobile accidents—but 
applied science promises to reduce this 
danger. Shown here are some of the newest 
gadgets to eliminate common home acci- 
dents. These de 
annual safety conte: 


CONTACTS OPEN 
CONTACTS CLOSED: 


SPRING: 


ON-OFF SWITCH 


a shoek with the Non- 
afety Socket ® ev 
In 


hock 
you stick a finger in it. 
addition to the standard on-off switch, it hi 
a second, spring-operated switch that automat 
cally breaks the circuit if the bulb is taken out 
(left-hand drawing), ‘The spring is very heavy, 


The Signalite ® fuse tells you when it blows 
out by lighting a tiny neon glow lamp in the 
center of its handle. ‘Turning this handle puts 
& new fuse element into operation, each Fuse 
containing six elements. It is made by the Sig- 
nalite Fuse Co., of Bloomfield, N. J. 
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open even if a child pushes 
. The threads on the 

bulb give a j tion that easily forces 
the safety switch closed, permitting the bulb to 
Th tis manufactured by 


-P Socket Co., of New York City. 


A shutoff valve, controlled by a removable 
key, keeps children from turning on the g: 

in the new Grand Safe-Tee-Kee ® cooking 
range. The valve stops the flow of gas to al 
bumers except the pilots. The new stove is made 
by the Grand Home Appliance Co,, of Cleveland. 


The Horn 
That Shouts 
Like a Man 


Vocal cords of this new loudspeaker 
vibrate a stream of air to produce 
a shout that can be heard 10 miles. 


By William P. Vogel, Jr. 


Tee loudest loudspeaker ever built works 
the same way your voice does—but it 
makes more noise than a champion hog 
caller locked in a telephone booth. 

The Dilks Vocal-Aire ® loudspeaker, now 
being manufactured by two young en- 
gineers in a small factory in the little 
town of Seymour, Conn., talks by modulat- 
ing a moving stream of air, just as your 
larynx modulates currents of air from your 
lungs. The nub of their unit is two care- 
fully machined grids, one stationary and the 
other mobile, counterparts of the human 
vocal cords, A motor-driven compressor 
drives air through the slots in the grids, 


while the mobile grid is made to vibrate by 
audio impulses from an amplifier. 

This sets the entire column of air directly 
into sympathetic vibration, and the result is, 
a sound that can be heard 10 miles away. 

In your home radio or phonograph the 
voice coil of the loudspeaker vibrates the 
cone-really just a special shape of the 
diaphragm in old-fashioned earphones. The 
cone, in turn, sets the surrounding air into 
sympathetic vibration, But where high 
sound intensity is required the cone-type 
speaker is not very efficient: in the triple- 
play conversion of electrical audio impulses 
into sound waves that you can hear, a lot of 
energy is lost. 

Because its vocal cords vibrate the air di- 
rectly, a Dilks unit with a 20-watt amplifier 
can produce sounds many times louder than 
those from an ordinary speaker using the 
same amount of power. 
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During the war, the Navy, at Floyd Ben- 
nett Field, Brooklyn, got the same coverage 
from one Dilks speaker it could have ob- 
tained from 25 conyentional horns each 
fed by a 20-watt amplifier. Only two Dilks 
units, each equipped with two horns, cover 
the Yale Bowl, The New Haven, Conn., 
fire department uses a Dilks speaker to con- 
trol crowds and traffic and to give orders to 
firemen inside a burning building. In Ar- 
kansas an aluminum refinery recently tested 
a Dilks system to shout above the noise of 
six Diesel-electric generators. The  air- 
column speaker works unusually well over 
water and also for “talking down” aircraft 
without radio, For airplanes themselves, 
the low weight-to-output ratio of the Dilks 
speaker makes it a natural. It can be heard 
farther and more clearly, its 90 to 100 
Ib. of weight, than a conventional system 
weighing 750 Ib. 


Opened voice box of Dilks Vocal-Aire ® loud- 
speaker shows stationary grid in place near 
genter of plate, Its 40 narrowly. spaced slots 
form one-half of speaker's set of vocal cords. 


| 


I y 5 ] 
Lad eee ing arm is attached to the 
mobile I. It prevents excessive re of 
the air from holding the smoothly Lined grids 
together and thus locking the mechanism. 
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For 50 years researchers trying to devise 
ways of modulating an air column directly 
were unable to overcome high distortion 
and the difficulty of relieving excess air 
pressure. Just before the war the late 
Charles F, Dilks licked distortion by the 

, size, and shape of the grids. He 
solved the pressure problem with a 
te pressure compensator that was con- 
trolled by the distension of a diaphragm 
built into the housing of the voice box. 

Before his patents were 
used to cut the grids secretly, 
room, with a special lathe and a handmade 
saw consisting of 40 small circular toothed 
blades, of precisely graduated sizes, set 
along a spindle. Grids can now be cut 
more publicly, but the tolerances must be 
j in Dilks’s early models. Pres- 
of the unit calls for 40 slots in 
ary grid, 39 in the mobile grid. 


Mobile grid is put in place. Holes let air flow 
through smoothly. Below them, out of sight, 
are sl and reeds to fit over those of the 
fixed grid. Spur at its right is steel armature, 


The slots are .006 inch wide and are spaced 
015 inch apart. The touching surfaces of 
the grids are ground and lapped to a high 
degree of flatness, so that when the reeds 
of one are mounted over the slots of the 
other a perfect air seal result: 

The free end of the mobile grid carries a 
steel armature, which floats between the 
poles of a magnet that makes the grid vi- 
brate when audio pulses flow through the 
voice coil. Here, again, close tolerance is 
necessary; the armature must clear the low- 
er pole piece by .001 inch and the upper 
one by .006, Thus, when the speaker is 
operating, the mobile grid will float fre 
its vibrating range of .002 inch without hit- 
ting either pole pieces or stationary grid. If 
it did hit, the resulting “chatter” would de- 
stroy tone quality and intelligibility. 

When his company was reorganized last 
fall after Dilks’s death, William Petzold, 29, 


position (see 
hoto at right for final arrangement) above and 
below armature, which now. sticks through 
the round, flat voice coil enclosed in plastic 


Assembled voice unit has connection at left 
from the amplifier to the voice coil; coupling at 
right is for the air hose from the compressor. 


At its top is the stem of the loudspeaker's horn. 


chief engineer, and Frank Holdenecker, 35, 
factory superintendent, bought some of the 
assets and patents, and set up shop for them- 
selves on the banks of the Naugatuck River. 
There, where they can test their units on 
high power without scaring too many dogs 
and chickens, they are making and selling 
standard Dilks units, as well as a new port- 
able rig. 

Their big research problem—which, for 
lack of rules to go by, they must attack by 
cut-and-try—is to get higher fidelity, At 
present their speaker doesn’t respond to 
very low tones, Its frequency range of from 
250 or 500 cycles up to 5,000, depending on 
the size of the horn, compares unfavorably 
with the 50 to 8,000 cycles in high-fidel- 
ity radios. This gives the Dilks unit a deep 
enough base for human speech, but its 
makers do not recommend it at present for 
high-quality musical reproduction, END 


of coil, magnets, and arm 
uses mobile grid to vibrate in time with 
This 
if through grids, 


ture 
audio pulses relayed from microphone. 


motion then vibrates air pass 


( 


= 
awrarea JI 


MICROPHONE 


How it works: Audio pulses from mike, re- 
layed by amplifier, vibrate grid in voice ‘box. 
Vibrations are transmitted to stream of air from 
compressor and go out through horn as sound. 
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Crane Aids Rug Cutter 


Wrrn this Cradle System ® you ean be 
king of the rug cutters—literally. One man 
using its combination and cutting 
table can handle rolls of carpeting up to 
80 inches thick. In storage, each roll rests 
in its own cradle: three strips of heavy duck 
webbing on a steel frame, When the cut- 
ting table, suspended from a single track 


Button Cuts Radio Gab 


Now you can listen to the radio without 
having to listen to the commercials. The 
button switch at right, called mercial 
Control®, plugs into the power circuit be- 
tween wall outlet and radio. When either 
button is pushed, a suction cup holds the 
switch open until enough air leaks through 
the slit to close the gap. One button cuts off 
the radio for 30 seconds; the other extends 
the silent period to a minute and a half. 
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along the ceiling, is swung end-to-end with 
the storage compartment, the cradle slides 
onto the table on ball-bearing rollers. 
the table is lowered to the floor, the 16 
plungers, visible in the top photo, lift the 
roll off the cradle. The carpet then can be 
unrolled for cutting, Afterward, the roll is 
retumed to its bin by simply reversing the 
operation. The crane-and-cradle can be 
adapted to handling other bulky goods. 


Seale models of big-time racing cars whizz 
by judges’ stand at speeds up to 7 m.p.h— 


Crack-w 
Racers 


have 2%- ‘Ibase, 
tires an inch in diameter. Speed is rej 
by throttle knob for each car at end of table. 


the equivalent, for their size, of 160 mp.h. 
Cars and firetruck on infield only add realisin, 


Each racer is pulled around the speedway, as 
shown in this cutaway view, by attraction of 
its front axle to a magnet mounted on an elec- 
tric car that runs on rails under the track. 


Tiny Cars Race Like Big Ones 


RETIRED auto racer has tumed his old 
love into a parlor game that takes the 
same kind of skill as the real thing—and pro- 
vides the same kind of spills and thrills. 
He's Lou J. Fageol, of Detroit, who, with 
his brother Robeley, has patented the Jr. 
Midget Speedway ® pictured above. Their 
R. D. Fageol Co. sells both the complete 
outfit-$200—and kits for building your own 
racing cars. 


Two people play the game on a table 
about half the size of a table-tennis court, 
with a third as judge to call fouls, count the 
laps, and time the races. 

The trick is to take the curves fast enough 
to win but not so fast your car skids, That 
happens when centrifugal force overcomes 
the force of the magnet pulling it around 
the track. Result: a spill—or, if your car gets 
in the way of the other, a foul. 
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World's First 
Clam Farm 


By Lester David 


NLIKE oysters, which have been culti- 

vated commercially since the Romans 
planted the first beds in 100 B.C., clams 
have avoided domestication by hardihood 
and quick footwork, 

Relatively quick, that is; for they can 
burrow but a few inches into mud or sand 
in the 12% hours between low tides, Com- 
pared with an oyster’s willingness and need 
to stay put for five years while growing 
from embryo to market size, this wander- 
lust and the existence of plentiful natural 
supplies were among the factors that dis- 
couraged attempts at clam planting—until 
this year. 

Now, on the tidal flats of Cape Cod, the 
villagers of Barnstable, Mass., aided by 
scientists of the Woods Hole Oceanogra- 
phic Institution, are tending the world’s 
first clam farm. 

‘The project was born of desperation. 

For years the townsfolk of Barnstable 
had watched with dismay the ual de- 
cline of their once-prosperous clam indus- 
try. The clam beds around the Cape, 
formerly treasuries of abundance, lay al- 
most empty from years of digging. So, with 
long faces, the Selectmen of the village 
gathered at the Town Hall one day last 
year to dis the problem. And out of 
the gloom came the suggestion: “Let’s put 
it up to the boys at Woods Hole. There's 
nothing they don’t know about marine life. 
Maybe they can think of something.” 

That something took shape early this 
year in the form of five 15-acre plots staked 
out on a mud flat washed by the salt tides 
of the Atlantic. One plot was plowed, the 
second spaded, the third raked, the fourth 
fertilized with a layer of sod and peat from 
the marshes, and the fifth left as it was. 

Small clams for seed were imported from 
Boston harbor. There commercial clamming 
is prohibited because of polluted water, so 
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seed el: were sorted by size, a hacksaw 
blade in board scratched each shell, Later, 
growth can be measured by t jumber of rings 
on shell that have appeared outside scratch. 


they could be dug without violating the 
conservation laws that forbid removal of 
baby clams from most The pollution 
didn’t hurt them as seed, since live clams 
purify themselves in clean water. 

Each of the new farm's five plots was 
seeded with 200 bushels of baby clams. 

And now the clam farmers, and their 
vientific advisers, are watching and wait- 
So far, the clams—which feed on tiny 
urine plants and animals—seem to be do- 
¢ best in the fertilized plot. If the harvest 
bears out that indication, larger fertilized 
fields will be planted next year. 

Meantime, at their present rates of growth 
in all the plots, the 1,000 bushels of seed 
clams are expected to yield 2,500 bushels 
of soft-shells for market this year. If they 
do, science will have done more than rescue 
the clam diggers of Barnstable from unem- 
ployment. It will have shown how barren 
tidal flats in many parts of the world can 
be farmed to feed hungry people. 


Clams were planted by scattering them over but the 
mud flat at low tide. By the next low tide, all were then 


aring each of treatment is best to speed growth of clams and 


By trying different ways of 
out what soil to keep them from wandering or washing away. 


five plots, “farmers” hope to 
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Navy Camera Makes 
Light Look Stow 


Dr. A. M. Zaren 


camera with which 
fastest pictures. C: 
standard type; here 


a. Speed Graphic ©. 


Expansion of heated pl wire, in three 
pictures below, was photographed with setup 
shown at bottom of opposite page. Each ex- 
posure was 1/25,000,000 second. Same pulse 


N° OBJECT can move as fast as light, So 
there's literally nothing worth photo- 
graphing that cannot be 
era almost as fast as lig 

now has such a came 
to snap one picture—l 

second—light travels only 


cam- 


In the time it takes 
100,000,000 of a 
about 10 feet, 
Pictures at this record speed are made 
with a shutter that has no moving mechan- 


ical parts—only moving molecules, These 
we in a Kerr cell; a glass tube filled with 
nitrobenzene, an oily liquid with a bitter- 
almond odor, When the nitrobenzene is 
shocked by a high-voltage current, its mole- 
cules line up in a way that changes the 
polarization of light pi through the 
cell, This effect was discovered back in 
1875 by John Kerr, Now Dr. A. M. Zarem, 
of the Naval Ordnance Test Station at 
Inyokern, Calif,, has made the Kerr Cell 
into a camera shutter. 

The camera has three poli 
ordinary polarizing sheets, set “crossed” so 
that no light can pass through both, and, 
between them, the Kerr cell, When a high 
voltage hits the Kerr cell, it changes the 
ation of light from the first polar 
so that it can pass through the 
second—and register on the photo film. 

Since the molecules stay lined up only 
long as the high-voltage pulse lasts, a very 
short pulse lets light pass through for only 
y short exposure, 


went to all three Kerr-cell sh 
cables differing in, | y 

& ft. of cable used in 1/10,000,000 sec- 
ond, so photos are 1/10,000,000 second apart. 


m shows that Kerr-cell shutter 
oltmeter) lets li 
through only when current ix on, At left: 


GMT 


ram shows how polarizers work as shut- 
ter, Unpolarized ‘light is. like ‘many-spoked 
Wheel moving. sideways. First polarizer, like 
picket fence, lets through only single pair of 


To make the of expanding platinum 
wire, shown on opposite page, a series of Kerr- 

I ‘shutters was set up—one for each frame 
Sketch below shows how the arr of 


sunrors 


is 


spokes parallel to, pickets, ‘But this pair won't 
uo through second fence (second pokirizer) be- 
cause its pickets ram wrong way—exeept when 
Kerr cell tilts spokes to line up with them, 


three cells 
pictures of same action. 


nd mirrors made three successive 
In this way, photos can 
step-by-step progress of 
wich «as explosions, 


That Ct 
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Pen Writes on Steel 


Exectrromacnets in the handle of this 
new British pen, made to label steel parts, 
vibrate a spring tipped with an etching 
needle. Touching the point to the metal 
surface closes the circuit and sets pen going. 


Car Tags Show at Night 


Connecticut is the first state to cover 
its license plates with a new plastic film, 
called Scotchlite®, for better visibility at 
night. You can see the difference in this 
photo of the tag issued to the editor of 
Poputar Science alongside an old-style 
marker. Tiny glass beads in the film reflect 
light from approaching automobiles. 


Bus Has Buffet 


Luncu counters with stew- 
ard service (right) in buses 
now save stops for snacks be- 
tween meals on cross-country 
runs. American Buslines has 
put the new motor coaches on 
express routes out of New 
York, Chicago and St. Louis. 
Another feature to speed 
schedules is an airplane-type 
washroom in the rear of the 
bus, with toilet facilities and 
outlets for electric razors. 
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E ae | 
Refrig Defrosts Itself 


Aw evectnic clock (inset) in the door of 
the new Norge refrigerator turns it off for 
three hours every night. This saves elec- 
tricity, as well as time and muss, since ice 
melts off the freezer before it can build up 
into an insulating coat. Water drains into 
a deep tray that fills up only once a week 
and is easy to empty without spilling. 


—_ 
ou Can't Escape 


Cosmic Rays 


So let’s take an imaginary flight 
and meet more of these tiny bullet 
that constantly rain down on us, 


By Martin Mann 


yo are sitting in the rain right now— 
1 rain of atomic particles. You cannot 
smell, or feel them, But they are show- 
ering you and everyone else day and night, 
winter and summer. 

They are cosmic rays. Although they were 
discovered about 35 years ago, scientists 
have only recently learned just what they 
are and a little about what they do. No 
one knows yet exactly where they come from, 

Although these powerful cosmic particles 
pass through your body every second of 
your life— they are much like the par- 
ticles that come from an exploding atomic 
bomb—they apparently do not hurt you. The 
medical men reason that the human race, 
during many centuries of exposure to this 
much radiation, has become adapted to it. 

Cosmic rays, while very powerful indi- 
vidually, are spread out more thinly than the 
radiation from an X-ray machine or the hor- 
rible new bomb. They are comparable, in 
fact, to the drops of rain that fall at the 
start of a summer shower—heavy, but wide- 
ly spaced. 

Recent experiments with mice indicate, 
however, that cosmic rays may not be quite 
as harmless as most of the experts have 
thought. At the University of Maryland 
Medical School, Dr. Frank H. J. Figge ar- 
ed eight cages of mice so that they re- 
ceived varying amounts of cosmic radiation. 
Some of the cages were covered with lead 
plates, because lead intensifies these rays. [) 


ic particles 
a con- 
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Cosmic rays 
that hit the 
earth are mostly 
fost particles 
called mesons. 
At sea level, 


by one meson every minute. 


Other cages were not covered, so that the 
mice in them would receive only the nor- 
mal amount of radiation, Dr, Figge then 
injected all the mice with methylcholan- 
threne, a chemical that induces cancer. In 
the cage receiving the most concentrated 
dose of cosmic rays, 21 of the 23 mice de- 
veloped cancer in 10 weeks. In the worst 
of the uncovered cages, only 10 mice had 


y V-2 WARHEAD 


-built V.2 rockets have become a major 
cosmic-ray research, taking instruments 
like this Naval Research Laboratory cloud cham 
ber to new heights. Unit shown above photo- 
hed cosmic ray tracks every 25 seconds on 
a9 © oRemie fight. Tset shows one of pictures it 
le. They from film cartridge 

that had buried Rael a et into ground, 
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Mesons go through 
your body as easily as 
light through a window. 
Standing up, you are 
riddled by 1,500 mesons 
‘a minute; lying down 
{exposing more body 
area), by 7,500 a minute, 


developed cancer during the same period. 

Dr. Figge is careful to point out that this 
one experiment only indicates something 
worth further investigation. It by no means 
proves that cosmic rays cause cancer. 

There are ways in which the atomic par- 
ticles from out in space certainly affect you. 
When they enter the upper part of the at- 
mosphere, they transmute some of the nitro- 
gen there into a radioactive form of carbon 
called carbon 14. It is just like the carbon 
14 that is manufactured now in atomic piles, 
But this carbon 14 is present in the air you 
breathe (as part of the carbon dioxide), and 
gets into your body and stays there. No- 
body knows whether this hurts you. 

Such recent discoveries as this may turn 
out to be merely interesting tidbits of knowl- 
edge, with no practical value. But other 
things learned from cosmic rays already have 
proved tremendously important. Some of 
the knowledge that enabled physicists to 
produce the atomic bomb was acquired by 
studying cosmic rays. So they are being 
studied a lot more now, and there’s no tell- 
ing what will come of this work. 

Suppose we take an imaginary trip—a very 
imaginary trip—into space to observe this 
mystery with the scientists. Since we can- 
not see cosmic rays, we will take a cloud 
chamber with us. It’s a device with which 
the particles can be tracked and identified. 
We'll also take a Geiger counter to count 
the rays. Our guide on this strange tour will 
be Dr. Walter Heitler, cosmic ray expert 
from the Institute of Advanced Studies in 
Dublin, Ireland, who is now a visiting pro- 
fessor at Columbia University. 

Dr. Heitler suggests that we follow the 
rays down through the atmosphere as they 
approach the earth. All right, let’s keep our 


Thin metal plates intensify cosmic rays by the 
“cascade effect.” One meson gives a fast 
electron, which emits photons when it collides 
with a metal atom, The photons turn into 
electrons when they in turn hit atoms. Thus the 
number increases, but the energy decreases. 


imaginary space ship going until it leaves 
the atmosphere, about 200 miles up. That 
is higher, of course, than anyone has ac- 
tually traveled or even sent instruments, 
But scientists are pretty sure that out here, 
where the wide open spaces really begin, 
the cloud chamber will catch the tracks of 
protons (the positively charged particles 
found in atomic nuclei) and probably little 
else. Proton tracks can be distinguished 
from others in the cloud chamber be 

a proton is about 1,845 times as 
an electron and its track curves in the di- 
rection of positive charge. 

These protons are the things that come 
from far away. Physicists call them the “pri- 
mary” radiation. They come fantastically 
with energies as high million bil- 
lion electron volts, Even the new atom- 
smashing machines now being built (PS, 
Jan, '48, p. 113) will reach only one billion 
electron volts, 


Bombardment Increases Near Earth 


Now let’s follow these high-powered pro- 
tons down to see what happens when they 
smash into the earth’s atmosphere. The air 
does not become thick enough to make much 
difference to the protons until they're down 
to within about 34 miles of the earth. Near 
that point, however, our Geiger counter be- 
gins to click faster, recording an increasing 
number of rays. And the tracks of different 
kinds of particles appear in the cloud cham- 
ber, Our space ship is now being bombarded 
not only by protons but also by electrons and 
neutrons—two other components of ordinary 
atoms—and by several mysterious particles 
called mesons or mesotrons. 

Dr. Heitler explains that in this part of 
the atmosphere there are enough atoms of 


Thick metal plates cut down cosmic rays. 
At first, the cascade effect intensifies 
them, but these cascade showers die 

out inside the metal plate, lacking 
enough energy to continue the 
jectron-photon transformation. 


air—oxygen and nitrogen—to get in the way 
of the high-speed protons from outer space. 
As protons bang into these atoms, they 
knock loose their outer clusters of electrons, 
And some of the protons may penetrate to 
the nuclei of the air’ 
open, turning loos 
in their interiors. 


How Mesons Are Born 


The mesons, however, are actually created 
ather th blasted out of something al- 
ready existing. A high-speed proton pass- 
ing close to a neutron, loses some of its 
speed energy. This speed energy is con- 
verted into mass (it’s as though an atomic 
bomb worked backwards), and a negative 
charge from the neutron hooks onto the new 
mass. Where originally there were two fast 
particles, a proton and a neutron, there are 
now three: a slower proton, a proton made 
from the old neutron, and a’ meson, 

Mesons may also be created by collisions 
between two protons, yielding a meson, a 
proton, and a neutron. And scientists have 
found, furthermore, that there are several 
different kinds of mesons. The first type 
discovered weighed about 200 times as much 
as an electron. In the last few months, how- 
ever, mesons that weigh 350 and 800 times 
as much as an electron have been found, and 
expect to turn up still other 
These mesons can have a single 
negative charge (like an electron), a single 
e charge (like a proton), or be neu- 
tral (like a neutron). 

‘As we ride down through the atmosphere 
in our imaginary space ship, the Geiger 
counter clicks faster and faster. More and 
more of the primary protons are being 
stopped by atoms of air, and more and more 
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You eat radioactive meals because of 
cosmic rays. Radioactive carbon, produced 
from the oir's nitrogen by cosmic rays, is 
1n all animal and vegetable carbon. 


electrons, protons, neutrons, and mesons are 
appearing around us. This secondary radia- 
tion, in turn, creates more cosmic rays. The 
secondary’ protons, you see, produce the 
whole list of cosmic particles, just as the pri- 
mary ones do. And the neutrons and mesons 
can also ionize and break up atoms, 

But Dr. Heitler calls our attention, as we 
descend, to some new kinds of pictures in 
the cloud chamber. One type shows the 
death of a meson, Mesons, like radium and 
similar substances, are radioactive. They 
decay tron and a neutrino (a 


<—§ COSMIC-RAY PARTICLE 


ALTIMETER 


I 


COUNTER 


COSMIC-RAY PARTICLE 


<—§ [stextoscoric view 
\ OF ONE SHOWN Ar TOP’ 


New cloud chumber developed by Dr. Robert 
B. Brade of University. of Califorma makes pic- 
tures like one above. Top and bot 

are stereoscopic views of track of same cosmi 
particle, permitting measurement of track's in- 
clination, Center part shows clock, instruments. 
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But a little radioactivity doesn't seem to 
hurt us. The normal human body even con- 
tains some radium. There's more than half 
an ounce in the world’s total population. 


neutral electron) after a lifetime of only 
about two-millionths of a second. 

These decay electrons travel very fast, 
and they cause the second new type of pic: 
ture in the cloud chamber, This picture 
looks like a heredity chart-the streak of a 
single electron branches again and again un- 
til there is a host of new particles. This is 
called cascade radiation, 


Mass into Energy—and Back 


In a cascade, a high-energy electron hits 
an atomic nucleus and emits a photon, which 
is a tiny package of pure light energy, Pho- 
tons consist of energy alone and do not have 
weight like other particles, When they hit 
atomic nuclei, they change back into elec- 
trons. Then those electrons emit more pho- 
tons, and so on and on, 

These processes fill the sky with par- 
ticles of all kinds, This shower from the 
heavens is thickest, however, about 12 miles 
above the earth. ‘Ay our space ship moves 
down lower than that, Dr. Heitler points 
out that the Geiger counter registers fewer 
and fewer particles because the atmosphere 
is becoming dense and the cosmic energy ix 
thinning out. By the time we reach the 
earth, the tremendous energy originally pres- 
ent in the primary protons has been divided 
and redivided so many times that relatively 
few individual particles are powerful enough 
to continue through the air, and the Geiger 
counter clicks only a few times a second. 
Most of these clicks are caused by mesons. 

If we unloaded the Geiger counter and 
cloud chamber and carried them down into 
acoal mine, Dr. Heitler adds, we would find 
that the cosmic rays lessened as we de- 
scended, because the earth too absorbs them. 
About a mile below ground, the rays would 
disappear almost completely. 

Learning these things has taken a long 


The human body also has about 10 ounces of 
potassium, in which foods these are 
rich. About one part in 1,000 of this is naturally 
radioactive “potassium 40”, 


time, much expert craftsmanship, and some 
very fancy head-scratching. About 50 y 
ago, when Becquerel and the Curies found 
that certain elements were radioactive—thi 
is, that they emitted strange particles—scien- 
tists began to look for radioactivity in what- 
ever was handy, even the air. They found 
it, too. So the 
trace of some radioactive substance in near- 
ly everything—the earth, air, water, build- 
ings, and so on, 

Then a couple of very inquisitive fellows, 
V. F. Hess of Austria and W. Kolhorster of 
Germany, sent their instruments up in a 
balloon. They reasoned that the radiation 
detected should diminish as the balloon 
went farther away from the earth. But it 
didn’t. The higher the balloon rose, the 
more intense the radiation became. So there 
s only one plausible explanation: the ra- 
diation came from somewhere out in s 

A Japanese physicist, Hideki Yukawa, was 
responsible for the next big advance, though 
not working on cosmic rays at the time. He 
was trying to figure out why the nucleus of 
n atom stays in one piece. 
piss of the Force 1 nec 


That particle, he said, should weigh abont 
200 times as much as an electron, have a sin- 
gle negative charge, and last only a few mil- 
lionths of a second. 

So the cosmic-ray experts began looking 
for such a particle, and Dr. Carl D. Ander- 
son of the California Institute of Technology 
soon found it. Dr, Yukawa had forecast the 
istence of mesons. 

The most recent discoveries resulted in- 
directly from World War I. Two of the 
deadliest weapons ever devised, the B-29 
plane and the V-2 rocket, enabled the phy 
sicists to measure cosmic rays at altitudes 


So radiocarbon from cosmic rays makes the 
third radioactive substance in the body. It pro- 
duces less radiation than the potassium 40 
but more than the radium. 


higher than were previously attainable. 

Flights by Dr. Anderson in a B-29 made 
a pretty sure thing out of what had been a 
strong suspicion: the basic radiation from 
out in space is almost exclusively protons. 
And V-2 experiments directed by Dr. James 
A, Van Allen of Johns Hopkins University 
settled another y old questi where 
does the cosmic-ray intensity level off? A 
100-mile flight last July finally pegged this 
point at 34 miles up, 


More Puasles to Solve 


There are still a lot of cosmic-ray puzzles 
for smart young men to answer. The most 
ng is the problem of where these 
come from, Most scientists believe 
they come from far outside our solar system 
~maybe some place in the Milky Way, 
There are other theories, too, such as the 
“solar cyclotron” proposal of Winfield W. 
y, research director of the Colli 
Radio Co., and Dr. Donald H, Menzel, Har- 
vard astronomer, They suggest that the 
movement of atoms in the sun generates 
very long radio waves. These radio waves 
then accelerate particles that exist in space 
near the earth-in much the same way par- 
ticles are accelerated in a laboratory cyclo- 
tron. 

But more evidence is needed. How long 
it will take the scientists to obtain it no one 
knows. But the planes and rockets that may 
help them tremendously are being developed 
now. Scientific progress, like cosmic rad: 
tion, is overtaking us day and night, win- 
ter and summer. EXD. 


Chew of Peni 
Cuewixe gum containing penicillin and sulfa 
is now being prescribed for patients who are 
allergic to the drugs in capsule form or by 


injection. 
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New Slabs Speed Building, Cut Cost 


HEN wood for building was scarce 
during the war, a Swiss chemist got a 
bright idea for stretching the supply: soak 
waste chips and shavings in chemicals, mix 
the shredded fibers with Portland cement, 
and press the mixture into slabs, panels, and 
blocks. The new material was widely used 
in Europe for houses, factories, and hos- 
pitals, Now it's being made over here. 
Durisol®, as it’s called, combines the 


¢ 2 ft. b 
in tongue- 
ertight. Panels 
5 in. thick. 


slabs for making walls 
%% in, thick. Strip of 
d-groove joint makes it w: 


and blocks for other uses 


Durisol ® resists fire, as shown in this blow- 
torch test. It also absorbs sound, stops rats and 
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characteristics of sheathing, siding, fire- 
proofing and insulating material, and lath. 
Used for interior or exterior walis, it needs 
only half the usual number of studs; for 
partitions, where less strength is needed, it 
can be put up without framework and plas- 
tered over. It also makes subfloors, - 
ings, and roofs. Its use is said to cut build- 
ing time in half and, by saving labor and 
lumber, to trim costs 20 percent. 


+ 


House in Belgium has exterior walls of Duri- 


sol® panels, precoated with white cement 
plaster as a permanent finish. Uncoated, theyll 
hold plaster or stucco without the use of lath 


termites, insulates five times better than bricks 
Tt can be sawed, drilled, nailed, or screwed. 


Rickshaw On Way Out? 


Ir tus three-place motor scooter catches 
on, the boys who pull rickshaws will push 
throttles instead. The first model of the Rik- 
Mobile © has been shipped to China for 
demonstration before the rickshaw associa- 
tions, Developed by the China Engineer- 
ing Corporation, of San Francisco, the ma- 
chine is steered by motorcycle-type handle. 
bars. Gas control is on the right-hand grip 
clutch and brake in the conventional po 
tions on the floorboard. The Rik-Mobile 
hits a top speed of 35 m.p.h, and does about 
80 miles on a gallon of gasoline. Two speeds 
forward are provided. 


SECONDARY. 
REFLECTIONS 


RETAINER 
ia 
REACH EYES 


A Fitter that clamps over ar 
mirror eliminates the glare of hea 
from behind. The Edro Corporation, New 
Britain, Conn., makes the device of neutral- 
color plastic. It fastens to the mirror by 
four adjustable hooks. When not needed, 
it’s easily swung up out of the way. The 
filter permits a normal view to the rear. 


One Wipe Whips Foguy Glass 


Onxe wiping with this new chemically 
treated cloth is said to keep the windshield 
and windows of a car fog-free for several 
hours. The cloth |. indefinit 

Developed by the Dupont company, the 
antifogging agent is a solution of tannic 
acid, glycerine, water, and dye. The treated 
cloths are manufactured by the Industrial 
Products Company, of Philadelphia. Soft 
absorbent cotton cloth is soaked in the so- 
lution and then allowed to dr 

Tests have shown that the cloth also may 
be used to prevent eyeglasses from steaming 
up when you enter a warm building, 


Taillight Hides Gas-Tank Cap 
A vearune of the 1948 Cadillac is the gas 


cap, taillight, and directional signal—all 
built into one unit in the left rear fender, 
matching one of similar appearance on the 
right. The tank inlet is concealed beneath 
the light. To get to the tank opening, you 
push a button as shown in the photo. This 
allows the light to be swung up. 
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Washing Job Speeded Up. You 
can do a better job of washing a car if a 
sponge is attached to the nozzle of the 
hose, Cut a blind hole just large enough for 
insertion of the nozzle. Run heavy cord 
through with a needle and tie to the hose. 


DOTTED LINES. 


ese 


S 


LINKAGE TO INSIDE 
}:BOOR HANOLE 
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Keep Children Safe. Did you know 
there's a safety feature in the rear doors of 
General Motors four-door sedans? With a 
pointed tool (for instance, an ice pick with 
the point slightly bent), you can adjust the 
lock so the inside handle won’t open the 
door. The handle is as easily returned to 
operation, GM introduced these locks in 
1941, They've been used ever since in all 
models except '46, ’47, and ’48 Buicks, 


MAB rorutar science 


<> ) 
Gy = rSonsanysn 


Brush Off the Fitting. An old tooth- 
brush with stiff bristles is ideal for cleaning 
grease and embedded dirt from grease fit- 
tings before applying the gun. For greater 
working convenience, tape the handle of 
the brush to the nozzle of the gun. 


pe rd eile 
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Trailer Used as i 
It's difficult to handle a caster-type trailer 
when detached from the car. F. W. Sewell, 
of San Mateo, Calif., overcame this by rig 
ging his like a wheelbarrow. A ringbolt 
was attached to the body at each side. 
When the trailer is to be moved, removable 
chains with S-hooks in each end keep the 
wheel rigid. Turnbuckles tighten the chains, 
‘A sawhorse supports the trailer, 


Drain Slots Need Cleaning. You 
should check over the drain slots in the door 
and body panels of your car occasionally. 
Otherwise, pent-up water may rust the 
metal. 

For a thorough job, it’s best to have the 
car on a hoist. However, you can locate the 
slots by feeling under the edges. Clean 


Special Studs Align Parts. In 
the garage where A. G. Patrick works in 
Hot Springs, Ark., you'll find a small box 
containing bolts of various sizes. These are 
not ordinary bolts, however. The head has 
been removed from each, and slots have 
been cut in some. As illustrated, these are 
often useful for keeping parts aligned dur- 
ing assembly. With several screws in, studs 
are removed with pliers or a screwdriver. 


ul 
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them out (1) with a piece of wire, In some 
cases, you may find that the weatherstrip 
laps over the slot, preventing proper drain- 
age when the door is closed, The simplest 
remedy for this is to cut away a slice of 
weatherstrip (2). Occasionally, the flange 
around a slot also may be crimped shut. If 
so, pry it open (3) with a screwdriver. 


ae Supports Your Pipe. If you 
smoke a pipe while driving, you can give 
your jaws a rest occasionally with this clip. 
Copper or aluminum is easiest to work, but 
brass is more springy and makes a better 
. Using the pipe as a guide, bend the 
metal to shape. A suction cup with a screw 
molded into it can usually be found in an 
auto store. The clip was designed by Ar- 
thur Trauffer, of Council Bluffs, Iowa. 
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(us Races Trouble 
ti the Mire 


At a tough, hard-fought motorey plays a fast hunch for a winne: 


By Martin Bunn 


= EY!” 
that?” 
“It sounds like the Battle of the Bulge,” 
Gus told him unexcitedly. “But it’s just a 
ham motorcyclist who thinks he’s going fast 
because he’s making noise.” 

The ear splitting ceased. Through the 
shop door a tall young man pushed a motor- 
cycle. He wore helmet, goggles, and a wide, 

ivet-studded belt. 

“Ah!” Gus greeted him, with mock defer- 
ence. “Zipp Temple, speed demon!” 

The young man flashed a brief grin. “Mr. 
Dunlap told me to bring my bike to you.” 


Stan Hicks yelped. “What's 


Stan had been regarding Temple with 
disfavor tinged with envy. “This ain’t a 
cycle shop,” he growled. “Mr. Wilson don’t 
bother with them—do you, boss?” 

“Well,” Gus hedged, “I haven’t worked on 
one for a long time, and I haven't ridden 
once since the days—” He broke off to 
light his pipe. 

“Huh?” Stan prompted. 

“Never mind,” Gus said disappointingly. 

Most of the regulars around the Model 
Garage know that Gus and Bill Dunlap, the 
perennial president of our town’s Acme 
Motorcycle Club, used to compete when 


Gus faced th 
pull anythin, 
ly, “you'll have me to deal wit 


he warned g 


they were topflight riders back in the early 
Twenties. But we've never been able to 
learn much about Gus’s riding career; he’s 
never one to talk about himself. 

ai Dunlap said you'd try to speed up 
Zipp said importantly, “I need 
ail the speed I can get. I'm riding for th’ 
Acmes in th’ cl 

Gus nodded. 
phoned.” He looked the rider over apprais- 
ingly. Dunlap had also said that Zipp was 
a careless motorcyclist. The reason he was 
going to ride for the Acmes was that quiet 
Tom Dorsey, who'd beaten him with a lap 
to spare in the trials, had later injured his 
shoulder and wrecked his machine. “Cocky 
as all get out,” Gus sized Zipp up. 

He turned to the machine, a -com- 
pression twin with overhead valves. A 
large, straight pipe had been substituted 
for the muffler, Gus ran a rod into the pipe 
and found no baffles inside it. “How long 
you had this thing on?” he demanded. 

“Oh, a couple of weeks,” Zipp told him. 
“A fellow at our shop welded it on for me 
You can’t get nowhere with a muffler on.” 

“There’s a law against running without a 
muffler,” Gus said, “and there ought to be. 
You fellows who ride motorcycles that sound 
like machine guns give a good game a bad 
name. And you're fooling yourself if you 
think you go any faster. You just make so 
much racket you think you do. Well, how’s 
she running now?’ 

“Not so good,” Zipp conceded. “She 
ain’t got nearly the moxie she ought to have.” 

Gus grunted, “I'll take a little ride—if I 
remember how.” He straddled the machine, 
strode the starter down, and rode out of the 
shop with confident smoothness. 

Five minutes later he rode in again and 
. “Feels like a compression leak,” 
“It might be bad rings or even a 
broken piston. More likely it’s valve trouble.” 

“I'm broke right now,” Zipp said. 

“The club’s tal ing care of the job for you,” 


a grit 
“Okay,” Zipp said, and swaggered out. 
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As Gus removed the plug from the front 
cylinder, Stan brought him the compression 
gauge. “Stand on the kick-starter,” Gus 
directed when the gauge was fitted to the 
plug hole. He watched the indicator hand 
swing to the 15-Ib. mark and stop. The 
rear cylinder gave the same result. 

“Compression leak in both cylinders.” 
He poured a spoonful of heavy oil into each 
cylinder, directed Stan to kick the engine 
over a few times, and tested again. The 
pointer stayed low. “It’s not the rings.” 

“How do you know?” Stan asked, 

“Heavy oil would temporarily seal off 
leakage past the rings,” Gus explained. “If 
the rings were bad, we'd have gotten a much 
higher reading with the oil, Let’s have a 
look at those valves.” 

They set to work taking the engine down. 
Removing the first exhaust valve, Gus held 
it up for Stan to see. “Warped. I expected 
it when I saw that nitwit had taken off his 
muffler.” 

“Wait a minute,” Stan pleaded. “What's 
a muffler got to do with valves warping?” 

Gus pointed an accusing finger at the 
flaring tailpipe. “An exhaust as big as that, 
without any baffles in it, sometimes causes 
an intermittent vacuum around the exhaust 
ports that blocks heat transfer from the 
valves. At high speeds they are more likely 
to burn.” 

He tossed the valve into a junk box. “No 
sense in wasting time with them, Run down 
to the motorcycle shop and get a new muffler 
and a set of valves. Then we'll tune her up 
as well as we can. If Zipp doesn’t win, it'll 
be his own fault.” 


ATURDAY afternoon found Gus out at 

the Fair Grounds, To his experienced 
eye the Club’s two-mile course offered a 
wide variety of potential grief. The first 
few hundred yards were on the half-mile 
dirt track. Then there was a sharp turn 
and dizzy dive into a dry stream treach- 
erous with sand and rocks. The trail clawed 
steeply up the bank, into another abrupt 
turn and a series of roller-coaster hills, 
followed by a long stretch deep with loose 
sand. Twenty-five times around would be 
a real test of men and machines. 

‘As Gus came back by the grandstand a 
barrel-chested rider drove off. “That's Juke 
Crutchly,” somebody said. “A tough cookie 
—he'll show these boys some tricks!” 

Crutchly, warming his engine, was riding 
slowly a little out from the rail. Zipp Temple 


whizzed up behind him and couldn’t resist 
showing off. He shot through the narrow 
hole, brushing Crutchly’s shoulder. “Fool 
kid—asking for trouble!” Gus thought. 

Crutchly took off after Zipp, following 
him closely around the course. The next 
time they passed they were riding side by 
side. Crutchly shouted something at Zipp. 
As they went into the turn Juke hunched 
his shoulder, and Zipp crashed the fence. 

When Gus got there a small crowd had 
gathered around Zipp. He was on his feet 
but his face was chalky. Bill Dunlap rode 
up with Doc Marvin in his sidecar. After 
a swift examination Doc motioned Dunlap 
and Gus aside, “The kid isn’t hurt, but he’s 
lost his nerve. He shouldn't race—and he 
won't do you any good if he does.” 

“There goes the championship!” Dunlap 
growled, 

Tom Dorsey, who'd won the trials, stepped 
out of the crowd swinging his left arm ex- 
perimentally, “My shoulder’s okay now,” 
he said quietly, “but my bike’s got a bent 
frame. If Zipp will lend me his, I'd like to 
ride for us.” 

Gus was checking Zipp’s cycle. It hadn't 
been damaged. Dunlap went over to Zipp, 
who was lighting a cigarette with excessive 
nonchalance, “All right, you ride,” Dunlap 
told Dorsey after a nod from Zipp. 

Crutchly, smiling unpleasantly, had been 
watching the scene. He wheeled over to 
Gus. “Tell this kid to keep clear of me, pop,” 
he advised, “You saw what happened to 
your boy friend. I might give this one a 
bigger dose of the same!” 

Gus looked at him, his face granite. “I 
was racing when you were floating chips 
down the gutter,” he said grimly. “If you 
pull anything, you'll have me to deal with.” 


Ts shadow of the grandstand lay black 
on the track. Motors crescendoed to a 
roar as the half dozen riders remaining in 
the race slewed onto the track, with Crutchly 
in front. Fifty yards behind the pack came 
Dorsey, well satisfied to be there. With only 
a Jap to go, he had almost a full-lap lead. 

“He'll hold what he has!” Gus thought. 

And then, just as Tom was slowing for 
the turn, his engine stopped dead! 

Acme rooters groaned. Gus ran. His 
wind was gone long before he got to where 
Dorsey was working frantically over his 
engine. “Wha-what is it?” he gasped. 

“Must be ignition,” Tom told him, “She 
quit cold. Got plenty of gas.” 


There was no time for careful trouble- 
shooting. Already the pack was out of the 
dry creek and highballing over the rolling 
hills. Gus swiftly examined the high-tension 
wiring—no loose connections, no broken 
wires. He snapped off the distributor cap, 
quickly checked the rotor and its contact, 
and ran a practiced eye over the points, 
breaker arm, and spring. On a hunch, and 
dishearteni aware what a long shot it 
was, he hooked a finger under the little wire 
leading to the points, “Got it,” -he yelled. 

On the underside of the pigtail loop a 
tiny spot of bare copper gleamed where the 
insulation had worn through, shorting the 
low-voltage ignition circuit. 

Tom’s quick fingers brought a roll of tape 
from the toolbox. Gus speedily wrapped 
the wire, and replaced the rotor and cap. 

‘As Tom kicked the motor over, Crutchly 
flashed t, with the other riders a few 
lengths behind, Gus, running back toward 
the finish line, saw that Tom was fifty yards 
behind the ta der, But he was going! 

Tom bumped down the steep grade to the 
river bed. Sand clawed at his wheels as he 
dodged the rocks. The rider just ahead of 
him went down in a spray of dirt; on the 
steep path up out of the gulley he passed 
another one, Now they were all racing over 
the succession of hills and dips; on the 
crests their machines left the ground and 
came down with bone-racking jars. 

Foot by hard-won foot Tom crept up. He 
passed two more riders, When they went 
into the deep sand turn onto the track his 
front wheel was lapped on the leader’s rear 
one; when they thundered out of the dust 
cloud they were even. As they straightened 
out he was on the rail and Crutchly was six 
feet out from it. 

But Crutchly wasn’t beaten, Down the 
stretch, their engines deafening, he again 
drove into the lead. A foot. Two feet! 

Now Tom Dorsey used the little throttle 
he'd kept in reserve. He twisted the hand 
grip full open, Crutchly started to edge 
over toward the rail. Yelling he didn’t know 
what, Gus watched the gap narrow. 

And it narrowed more sharply still! Dor- 
sey edged deliberately toward the bigger 
rider, taking the bluff away from him, For 
a split second Crutchly hesitated to take the 
dare. That was enough. Hugging the rail, 
Tom drove his front wheel even with his 
rival’s, then inches ahead. 

The checkered flag flashed down as he 
roared over the finish line. 
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New Soft Tires Absorb 


the Bumps 


By R. P. Stevenson 


F YOU remember putting 60 Ib. of air into 
the tires of an old Model T, it may seem 
surprising that a pressure of 24 Ib. can sup- 
port a modern car. But it does in the new 
soft tires. The result is the smoothest ride 
you've ever had, 

First announced less than two years ago, 
low-pressure tires are now original equip- 
ment on many new cars. At present, they're 
a luxury, but growing production should 
scale down the price. 

It should be noted that these are not the 
oversize tires sometimes used in the past for 
better cushioning. Such tires were just a 
larger size of the ordinary type. They were 
never fully satisfactory because of such dis 
advantages as hard steering, irregular wear, 
and excessive unsprung weight, 

The new tires were designed and engi- 
neered specifically for a greater volume of 


ORDINARY 
TIRE 


© 


LOW-PRESSURE 
TIRE 
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Here’s what to think about if you’re 
planning to put them on your old car. 


air at lower pressure. In cross section, they 
are wider and a little higher than the cor- 
responding old sizes they replace, From the 
side, they look much the same. 

In addition to a softer, smoother ride, ad- 
vantages claimed for them include better 
traction, greater safety, more positive steer- 
ing, cooler running, less road noise, and— 
surprisingly enough—slightly better mileage. 
How they envelop a road obstruction is illus- 
trated in exaggerated form below. 

You can use the new tires on an old car, 
but here’s a warning: You'll get some, but 
possibly not all their advantages. Some tire 
engineers contend you'll get full benefit only 
by mounting them on wider rims. Present 
rims may pull in the designed width of the 
tire, reducing the air volume and conse- 
quently the cushioning effect. 

On older cars, the cost of installing new 
wheels would be considerable, leaving little 
alternative to using your present rims. 
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IMPACT SHOCK TRANSMITTED TO CAR 
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IMPACT SHOCK ARSORPED EY TIRE 


Before planking down the cash, however, 
make certain the tires have adequate clear- 
ance. In extreme cases, you may find that 
rear ones rub against the metal of the wheel- 
house. Clearance also may be so slight that 
you can’t use chains. The front tires may 
touch the fender or frame on short turns. It's 
also worth checking whether your present 
spare-tire carrier will accommodate the 
greater bulk, 

If you wish, you can start with just two of 
the tires, But install both of them either at 
the front or at the rear, not one in front and 
one at the rear, The best choice appears to 
be to mount them at the front, Car stability 
is apt to be reduced if they're put on the 
rear only. 

A change to the new tires will have a few 
adverse effects. Acceleration will be slower 


because the larger tires increase the circum- 
ference of each wheel. (Incidentally, this 
may throw off the speedometer.) Since the 
tire is softer, its footprint is longer. This 


eater area in contact with the road im- 
proves traction, but you'll have to exert more 
steering effort while parking. In at least one 
case, the footprint area has been kept down 
by making the tread narrower, 

The old admonition to keep your tires 
properly inflated has never been more im- 


ra 


TRE CLIMBS OVER OBSTRUCTION 


portant. Since the recommended pressure 
for the new tires is lower, two or three 
pounds difference amounts to a greater per- 
centage than at conventional pressures. 

When the tires are used as replacements, 
pressure recommendations may vary either 
way from 24 Ib., depending on the make, 
model, and year of the car—and of course 
the size of the tire. Therefore, in buying a 
replacement set, be sure the dealer has au- 
thorized pressure recommendations to suit 
your case, 

One large tire manufacturer is now cau- 
tioning service-station operators to be on the 
lookout for the new tires and not overinflate 
them unwittingly. Until this campaign has 
had time to take effect, you'll have to shoul- 
der the responsibility of seeing that some: 
doesn’t run wild with an air hose, 

Size designations adopted for the new 
tires show the true cross-section 
ment—the distance from side to side whe 
the tire’s inflated. For instance, 7.60 means 
exactly that—7.60”, On the other hand, the 
corresponding tire that it replaces, a 6. 
actually measures 6.80”: The latter diserep- 
ancy is found thro d size rang 
In general, the new tires take ard light- 
weight tubes one size larger than the tires 
they replace, END 
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raLLED on the side of your car, this: 
-view mirror = 


new re 
ing and 
mounted in a circle of red plastic. 


Iso as a park 
mirror is 
When a 


bulb inside is switched on, the plastic rim 
becomes visible to drivers approaching from 
behind, 
Detroit, 


It's offered by Jay Distributing Co., 
and sells for about $7. 


soft 

m Cups Support Visors 
of aluminum, these visors may be 
installed in about ten minutes, You mount 
them directly on the windshield with rub- 
ber suction cups, cement being applied to 
the edges of the cups. The visors are ribbed 
for strength and coated green underneath. 
Priced at about $8, they are distributed by 
the Keene Jackson Co., Glendale, Calif 


Clamp Protects Tie Rod 

Tuese steel wire clamps, designed to in- 
crease the safety factor of a steering gear, 
keep a tie rod or drag link from dropping 
off even if the ball-and-socket joint is dan- 


gerously worn, Priced at $1.50 a set, they 
are made by J. S, Snider, 


, . Clarksdale,’ Miss, 
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Cooler Improves Your Ride 

Can coolers that work by evaporation 
have been popular for some time in the 
Southwest for desert driving. This one is a 
new design announced by Star Distributing 
& Manufacturing Co., Los Angeles. A dif- 
ferent type of filter pad, treated with a 
chemical inhibitor, is said to assure clean 
fresh air at all times. 


Creeper Has Adjustable Rest 

Even when you're at work under a car, 
you can easily adjust the cushioned head 
lift of this creeper to any of four positions. 
The cushion has an oilproof plastic cover. 
Priced at about $10, it’s made by the Moto 
Parts Company, of Inglewood, Calif, 


Auto Radio Goes on Picnics 
Want to Try Glass Modeling? 


Bicycle Boat for Two 
Shoot Late for Good Photos 


Take the Heat off Your House — 


mt 9, mat on 


at 2 Sal at 


Music for driving, music for 


pienicking. This auto radio lifts | 


out, behayes like a portable. J Page 194. 
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Fine copper wire was bound around 
this gumwood cigarette container 


Twisted wire contrasts with 


dork wood in @ plant holder 


Strands of aluminum add luster and 


extra richness to this simple nut dish. 
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Wire Enriches 
Lathe Projects 


Aluminum, copper, or brass bindings 
add color, contrast, and sparkle to 
three fine wood turnings. 


Mert can add luster and sparkle to 
the dull gleam of fine wood. As in- 
stances, these three lathe projects are strik- 
ingly enhanced by simple wire windings. 

Since wire is obtainable in a variety of 
metals and gauges, you'll find it easy to 
select types which contrast pleasingly 
the wood, Aluminum wire looks w: 
maple, copper with walnut, and 
mahogany. On articles of contrasting woods, 
you can use different wires, placing each 
against the wood which best suits it, 

Two wires twisted together will give you 
a nice effect, as shown in the photo of the 
plant holder on the opposite page. Use an 
electric drill, or even a hand drill, and a 
v Place two ends of the wires in the vise 
and the other two in the chuck. Pull until 
the wires are taut and start the motor. The 
tightness of the twist depends on how long 
you run the motor. Keep your face well 
away, for the wire may snap back if it breaks. 

To make the pieces shown on the oppo- 
site page, first turn them on the lathe, re- 
cessing them at the points you will wrap 
with wire. Drill small holes at the start and 


Use a hardwood dowel, a vise, and a little elbow 
grease to quickly remove kinks and bends in wire. 
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finish of the winding that is to be applied, 

Insert an end of the wire in a hole and 
bend it over inside. Pull it tight and wind 
it on by hand while the work is in the lathe. 
At the end of the winding, insert the wire in 
the second hole and again bend it over, 
Small escutcheon pins may be used to hold 
the wire instead of hole: 

Here are suggestions you may find help- 
ful in decorating with wire: 

Use a wire that is easy to handle—not too 
heavy, and without any spring in it, The 
gauge should be in proportion to the size*of 
the article, 

For an impressive two-tone effect, wind 
with a plated wire. Buff the wire to cut 
through the plating after winding it on, 

To remove kinks from wire, pass one end 
of it through a small hole in a hardwood 
dowel. Lock this end of the wire in a vise. 
By holding the wire taut as the dowel is 
pulled along it, kinks are smoothed out, 

Wire may also be straightened by placing 
one end of the wire in a vise and the other 
in the chuck of a hand drill, Stretch the wire 
and then repeatedly snap the handle of the 
drill back and,forth through a half turn, 

Do all sanding before winding wire, to 
keep dust out of it. Coat wire with clear 
lacquer.—R. J. De Cristoforo, Bronx, N. Y. 
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‘Twist two wires together with a drill motor and 
a vise. A hand drill or even a brace will also do, 
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A pegged board like this is used in Sp 
to Rishon durable sandals of rope and ca 


51] 
Spanish Sandals 


for Beach or Boat 


ITVEN enough rope—about 12’ of it— 
you can make a pair of rope-soled san- 
dals that are fine for beach wear. 

Here’s what you need: %” Manila rope, 
strong thread, a 3” curved upholstery 
needle, % yd. of canvas, shoestrings, and a 
board drilled to take 2” pegs. The size of 
the sole is governed by the distance be- 
tween pegs 

To start a sandal, put an end of the rope 
against the heel peg. Loop it around the toe 
peg. Then use a blanket stitch or a whip 
stitch to sew the rope together. Wind the 
rope around and around the pegs, sewing 
h turn fast, until the sole is the proper 
size. To finish, firmly whip the end of the 
rope inside the instep. 
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Cut four heel and four toe pieces. Stitch 


two of each kind together, leaving the ends 
open, to make double-thickness toe and heel 
pieces for each sandal, Then turn the sewed 
pieces inside out. That will place the rough 
edges inside. 

Cut two canvas or cloth inner soles 
shaped like the rope soles but ” larger all 
around. For more comfort, you can add an 
extra layer of canvas or felt between the rope 
and inner soles. Lay the inner soles over the 
stitched side of the rope soles. Turn the %” 
edges under and pin them down, Then sew 
them down all around. Place the wearer's 
foot on the sandal to see where the heel and 
toe pieces go. Tum under at the ends for a 
snug fit—Doris Aller, San Francisco. 


What’s Your 
Ingenuity FAA 
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I ean keep cool with a breeze on my 
brow, but our typist can’t bear “that terri- 
ble draft.” She wanted zephyrs around but 
not on her. No matter how the oscillating 
one of us was hot under the col- 
mounted it at an angle. Now its 


Jar until 


blast fans me, but goes right over her per- 
manent.—John Rynal, Manhattan, N.Y. 


Tee cream for eight was a muscle- 
bending chore until I was electrified by an 
idea, Now I let the electric drill supply el- 
bow grease for turning our big freezer. Un- 
screwing the crank, I tighten the drill chu 
on the shaft. When the slows dow 
the cream is made and is left to set hard. 
Bill Lipscomb, Shelby, N.C. 


It’s in the bag. All the suitcases we 
could squeeze into our trunk compartment 
left us with waste space and unpacked duds. 
So I stuffed the stuff into plastic pillow 
covers that zip up at one end. They fitted 
anywhere, kept things clean and dry, were 
easily washed, and showed at a glance what 
was inside—Polly O. Simms, Ceres, Calif. 


You have to get up early to scare 
birds off fruit. Not to lose sleep, I let my 
chickens do it. I hung cans to a string and will pay for acceptable contributions show- 
dropped a cord from this to a board in the ingenious solutions of problems in the 


Have you pulled off a smart one lately? We 


chicken run, Chickens, like birds, are up oo {cpanel 


early for breakfast. As they step out onto qroment postcards only, Comtribeitons ctn- 
the pivoted board, they clank away the not be acknowledged or returned. 
marauders.—J. R. Parsons, Los Angeles. 
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of the str 
di Renzo brothers create 

lyn shop. Made of clear glass, the 
novelties are decorated with tinted lacquers 


re som 


1. how the 
page was produced, 


affe at the top of the 
As the first step, the ends 
of two Pyrex ® rods are softened in a 

gas flame at a tempe 


Ears re applied by fiising the 

ends of small glass rods to the head the 

appropriate spots, stretching them out, and then 
d pulling away the surplus. 


Cocktail drinkers should take a second look 
at the modeled heads on these stirring rods. 
J from some a the clephant head at 

itis pink, 


2. As the rods fuse, steady rotation causes 
the softened glass to ball up. The body is now 
shaped from this thickened area by stretching, 
compressing, and bending it as required, 


6. Legs are added in the sa 
thin rods to the body. The bottoms of the feet 
are flattened and leveled by heating and then 
pressing them against an iron plate. 


way—by fusing 


eyed 
Flame Shapes a Glas Menagerie 


Craftsmen mold fanciful birds and 
beasts in a blowpipe jet. You can 
Iry it yourself with a Bunsen burner. 


By Kenneth M. 
PS Photos by W. W. Morris 


wezey 


klyn, N. Y., the 
and Angelo, 


[98 RETTLE shop in Br 
di Renzo brothers, G 
carry on one of the most unusual crafts in 
the United States. They create whimsical 
miniature animals, tipsy humans, merry-go- 
rounds, ships, angels, and devils—all from 
t Pyrex ® rods. With skilled hands 


3. Next comes the neck. This is formed from 
the part of the heavy rod not needed for the 
body, Softened, this is drawn to the desired 
length, ‘The short rod serves as a 


ZA 


comes last. This is quickly done by 
heatin tretching, and pulling off the rod that 
has served as a A pair of tweezers holds 
the head of the giraffe during this step. 


and eyes, they model this heat-softened tem- 
pered glass almost as easily as if it were clay. 

Although blown glass objects have long 
been produced in this country, the di Renzos 
were among the first here to model art nov- 
elties from solid glass. Until the beginning 
of the recent war, such novelties came almost 
entirely from Germany and Czechoslovakia: 
When importations stopped, the di Renzos 
were invited to learn the art from a an 
refugee. 

Neither had any art training. At first the 
going was tough, By the end of the first 
week's training, Angelo had managed to 


4. A head is created by rotating the 
the neck in the hot flame. Again, the softened 
glass rolls up in a ball. Careful’ manipulation 
brings it to the desired shape and size. 


8. Pai pletes the job. Lo 
and considerable artistic ability 
such projects. For some simp! 


projects with 
ordinary soft glass, turn the pag 
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turn out just a dollar's worth of unspoiled 
work, The brothers learned fast, however, 
and during the war they helped train work- 
ers to make radio and radar tubes. The war 
over, they set up their own shop. Their out- 
put is now sold in shops all over the country. 

The photos on the two preceding pages 
illustrate how they produce their novelties. 
Months of experience and considerable ar- 
tistic ability would be required to duplicate 


You ean make a dog’s head from ordinary soft 
glass rods. A Bunsen burner gives enough heat 
to melt this glass. “Rotate two of these rods in 
the flame until a ball forms on each. 


Flatten the nose by heating the end and press- 


ing against a metal object (here it’s a pair of 
tweezers). For ears, eyes, and tip of the nose 
fuse on small rods and draw them out. 
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their work. Also, a temperature of 3,500 
deg. F. is needed to melt Pyrex. 

If you'd like to try your skill at this art, 
however, you can use ordinary glass stirr 
rods and a Bunsen burner, This glass is 
soft enough to melt readily in a Bunsen 
flame. It should not be too difficult to model 
simple figures on the ends of such rods. As 
a starter, why not try the dog's head illus 
trated below? END 


Fuse the balls together at approximately right 
angles. Let the left one cool, but keep heat 

er the other, Pull on the latter to form a 
Heat at the proper point and pull off. 


I 


Successive stages in making the dog’s head are 
seen here from top to bottom. Paint the eyes 
and ears with colored lacquer. Make several 
and you have a novel set of stirring rods. 


”% 


Lamp is “Carved 
on Jigsaw <7 


HILE this lamp appears to have been 
carved from a single block of wood, it 
actually was cut from scrap stock with a 
w. The only materials cost was for elee- 


From any kind of %” wood, saw, turn, or 
cut with a circle cutter 12 disks 4” in diam- 
eter, Jigsaw six cutouts on the circumfer- 
ence of each as detailed in the drawing, 
Drill a %” hole in the center of each piece, 
Then glue the pieces together in a stack so 
the cutouts of each are aligned above 
the projections of the disk below. To pre- 
nt rotation of the pieces in relation to one 
another, drive nails through the underside 
of each into the disk above. 

Apply extra pressure while the glue is 
setting by slipping-the assembly on a metal 
rod or 1” pipe and tightening nuts on each 
end, It is a good idea to fit protecting blocks 
of wood between the work and the nuts. 

For wiring, drill a horizontal hole in the 


Bie \ 
Make six cutouts in the circumference of each 
disk, Drill ¥" hole in center of each piece 


Tigh 
the pieces firmly in position while 


z nuts on ends of the pipe will hold 
sets. 


bottom disk to meet the center hole running 
through the di X” pipe nipple 


Press aM 
into the hole in the top disk for a sock- 
et.—Bertram Brownold, Cedarhurst, N.Y. 


pe will hold the piece glue 
Note nails to prevent disks rotating, 


= enient if the lamp is 
to be painted. Hole at right end is for wire. 
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Fer these long, lazy Summer afternoons, 
here’s un ideal boat for loafing. You have 
your choice of power for it—pedals driving 
a paddle wheel or propeller, or an electric 
or outboard motor. 

The pontoons, most important part of the 
craft, may be covered with or 
aluminum or with plywood. I used ” 
ter-proof plywood on the one I built. Three 
4’ by 8’ sheets are enough. 

For frames, use eight 12° lengths of 1” 
by 1” white pir nd about 8’ of 1” by 12” 


i 


bicvele boat 
A Built lor Two 
= 4 


An interesting project to 
make, this sturdy pontoon craft 
is fine for fun or fish 


—_ — 


wy - 


sell) HB eae BE 


pine for ilhaase The redr blocks are 
shaped from a piece of two-by-four, Figure 
2 gives you the rear Bloc end bulkhead di- 
mensions and hole Io 

Lay out the four main pulkheads on the 
1” board as indicated above Fig. 2. At this 
point, drill the ¥” holes in the bulkheads as 
in 1. These holes are for drainage if 
the pontoons should leak. By resting the 
boat across a dock and raising the front, the 
water will drain through the 1” hole in the 
rear bulkh and the %” hole in the rear 


Each pontoon had a rudder at time of this photo. 
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Va = 
LESS 


LAYOUT OF BULKHEADS 


Ye cnauren 


MAIN BULKHEADS 


Gree) REAR BULKHEAD REAR BLOCK 
(REQ) (2 REQ.) 
ee i. 4-9" 


PONTOON BEFORE APPLY! 
PLYWOOD 


TOP AND SIDE VIEW OF 


ING 


block. Taper the latter hole with a round 
file and use a cork as a plug. A screw in the 
cork will make it easier to remov. 

I neglected to drill drains in my boat. 
Luter, I had to cut ports in the top of each 
pontoon section and siphon out the water. 

Your next step is to drill screw holes 
through the 1” by 1” frames where they join 
the bulkheads and bow piece. Countersink 
all screws. The screw heads must be well 
sunk in the side and bottom frames at the 
bow and stern. At these points the frame 


pieces are planed down to a flat surface for 
the plywood covering. 

Cut the bow piece as in Fig. 3 and trim 
the bottom frame to fit it. Trim the side 
frame pieces to fit flatly against the bow 
piece. If you think the three frame mem- 
Ie it the bow won't go into place without 
cracking, steam or soak them in hot water 
until they are more plia ble, Hold the side 
frames against the bow piece and mark the 
parts to be planed off to make them lie flat. 

In assembling the pontoon frames, use the 
right screws—14” No, 10 flatheads at A and 
2k” No. 10 flatheads at B, Fig. 3, 

The plywood is put on the frame of each 
pontoon in nine pieces—three on the top and 
three on each side. Cut the plywood so the 
bow and stern sections join the center sec- 
tion at the middle of the 1” thick main bulk- 


atterns of each 
on before cutting the plywood. That 


will insure getting all the needed pieces out 
of the three plywood sheets. Or, if you pre- 


i 


fer, lay the frame on the plywood and 
mark it, 

To fasten the plywood to the frames, you'll 
need waterproof glue, about two gross of 
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INNER BODY FRAMES: 


PLANE SIDE PIECES 
OFF FLUSH wiry 


FASTEN 
SIDES FIRST 


OR 3) HALE > 
UND ALUMINUM 


PLANE SIDE PIECES 
FLUSH ON BOTTOM 


CROSS SECTION SHOWING METHOD OF 
APPLYING PLYWOOD 


%” No, 6 flathead brass wood screws, 
some unbleached muslin. 

On the center sections and the parts of 
the other sections where the curve of the 
frame is not too severe, the screws may be 
spaced 5” to 6” apart.’ Where the curve is 
sharper, spot the screws 3” to 4” apart. Li 
out the holes first and drill and counter- 
sink them, 

Cut the muslin into 1” wide strips. Glue 
the strips to the edges of the frame where 
the plywood will be applied. Spread an- 
other coat of glue over the muslin. Then 
place a section of plywood on the frame, 
screwing it down firmly. Fig. 6 shows you 
the method of fastening the plywood and 
where to trim off overhanging edges, 

Cover the sides of the frame first. A 
couple of coats of paint, lacquer, or enamel 
should be applied on the inside of the pon- 
toons. The top is put on in the same way 
as the sides. 

After the pontoons are covered and the 
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glue has set, attach the rear blocks. Fill all 
seams or rough spots with compositi 
wood. Sand the entire job and cover with 
marine paint, 

If you have difficulty bending the plywood 
on the few sections where the curve is se- 
vere, borrow your wife’s electric iron. Pass 
the heated iron over the plywood a few 
times. The heat will make it easier to form 
a sharp curve. 

After the paint has dried, fasten a &” or 
X” half-round strip of aluminum along the 
bottom of each pontoon. Form the strip all 
the way around the bow piece. Put the first 
screw into the top 1” by 1” frame member. 
Put the last screw into the rear block. Use 
1” No. 6 flathead wood screws countersunk. 

Cut the body frames and seat parts as 
shown in Fig. 4 from %” by 10” pine. The 
body frames taper from 3” to the width of 
the stock. Inner ones are 6’ long, outer 3” 
9”. Fasten the parts together with flathead 
wood screws. The footrest, Fig, 8, also is 


Woo sree pire 
4-4" LONG 


6x9" ALUMINUM 


STEERING 


cut from pine-it's %” by 10” by 5’. Attach 
it to the bottom edges of the body frame by 
screws. 

No dimensions for the seat are given. 
They'll depend on the size of the riders, who 
should be able to reach the pedals com- 
fortably. 

There are several methods of attaching 
the body of the boat to the pontoons. You 
may want to use the one given here or, per- 
haps, devise your own. In Fig. 5, A is a 
steel channel used to tie the frame to the 
pentoons. In the same figure, B is attached 
directly over the main pontoon bulkheads. 
The screws of B go into the top 1” by 1” 
frame and the bulkhead. The bolts of B run 
through holes in A, straddling the pipe cross- 
piece, which is clamped between A and B. 

The stabilizing connectors, C in Fig. 5 
and 7, are ed into place directly over 
the joint in the plywood. The screws go into 
the main bulkheads. C is connected to the 
brace pipes by use of D. These fittings hold 


the pontoons rigid. The entire body of the 
boat rests on the two pipes shown in Fig, 8. 

he gears may be bought, or if you want to 
simplify the machine work, itis possible to use 
a large breast drill as the gear transmission. 

If you want to eliminate the gears and the 
10” to 14” propeller, a suitable mount for a 
small outboard motor may be built on the 
rear of the seat. Or, to simplify the driving 
machinery, you could use pedals but substi- 
tute a chain drive and a paddle wheel for 
thé shaft and propeller. An auto generator 
powered by a storage battery could also be 
used to drive the propeller (PS, June, ’47, 
p. 185). 

For its size, the boat is light in weight. 
Using plywood as pontoon covering, my boat 
weighed about 230 Ib. The pontoons scaled 
about 40 Ib. each and the frame about 150 
n advantage of the metal parts 1 used 

join pontoons and body is that the pon- 
toons may easily be detached from the 
frame for winter storage. END 
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Keeping the 
Home Shipshape 


Waste linoleum cut into pieces of uniforn. 
size may be fitted together to cover small or 
odd-shaped areas. If the linoleum has a pat- 
tern, cut squares or rectangles to suit. 


If paper sticks to a polished wood surface, 
drop ona little olive oil, When the paper 
is soaked, it will peel off without damage 
to the finish. Just wipe off excess oil. 


Some closets are so shallow that you can't 
hang, clothes on a pole extended from side 
to side. In such cases, metal towel racks sup- 
ported by a hook are a good solution, 


A file folder cemented inside the top of a 
Portable typewriter case wll keep writing sup- 


plies handy. Glue ribbons to the folder, leav- 
‘ing the ends long enough to tie. 
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Angle braces reinforce a push-broom handle 
where it's weakest and hold it in despite worn 

reads. Use wood screws in the brush head. 
Drill the handle for a bolt and wing nut. 


Ice cream packaged in pint cartons can be 


quickly stored by cutting the carton in half. 
Put wax paper on the open ends. Each part 
will then fit in the freezing compartment. 


A handy small seoop for use in the kitchen 
can be shaped from an inexpensive teaspoon. 
Bend up the sides, leaving a narrow openin 
at the front, and loop the handle downward. 


When you're on a picnic, milk-bottle caps 
can be put to use. Flatten them out and 
you have neat little plates for individual serv- 
ings. Use them as coasters too. 


Pot covers are a frequent source of burns. 
You can lift them with ease, however, if the 
metal ring is equipped with a cork in this 
manner. Slit the cork about half way. 


p> 
(1% 


Rubber boats of the type obtainable as war 
surplus make fine wading pools for small chil- 


83 %)- 


dren. Without the water, the boat also can be 
used as a pen for a baby too small to get out. 
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AIDS TO 
-_ 


MODERN LIVING 


New Refrigerator Saves Space. 
In the new Frigidaire ©, nearly two cubi 
feet of refrigerated space has been added 
without materially i the overall 
sit tt the left above is last year’s seven- 
vot model, at the right the new nine 
cubic-footer, Most of the added space wa 
gained by redesigning the compressor and 
condenser as a flatter unit—shown in the 
lower photo. The new models have a full- 
width vegetable compartment. 


nereasi 


Sharpener Points Three Ways. 
By turning the indicator cap, you 
choice of three points with this pe 
ener—standard, long-lead blunt, or long-lead 
sharp. The hollow-ground blades are readily 
replaceable, and the cap twists off for empty- 
ing. Triple “E” Products, St. Louis, Mo., 
makes it of Bakelite ® in several colors. 
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Bathroom Convenience. — Th 
bathroom fixture is marketed by the Hous 
of Hospitality, North Hollywood, Calif. R 
cessed between two studs, it measures 12 
eparate compartments 
» MEWSpapers 


other articles. Made of steel, it is en 
in a choice of six colors to harmoni: 
various bathrooms. The price is about $17, 


<f” 
~ 


Clip Holds Back Tee, In the January 
issue of Popunan Science (p. 112), Mrs. 
W. S. Wilbur wrote that she would “lil 
see them make” drinking gl 
guards. Such a device is now on the marke 
Made of plastic by the Sel-Gold Novelty 
Arverne, N. Y., it clips to the glass, as abov 
to keep the ice in place. 


Wickets Form Lawn Fenee. Dec- 
orative fencing for your lawn or flower beds 
may be quickly provided with individual 
wickets now available. Made of X” steel 
rod, enameled green, the wickets are 12” 
wide and 20%” high. They are driven or 
thrust into the ground as you would a cro- 
quet wicket, A carton of k 
fence 24’ long. The fencing is a product of 
the Stikit-Wikit Co., Washington, D.C. 


Alarm Warns of Intruder. Op- 
erated like a spring-wound alarm clock, this 
device sounds a warning if a door or win- 
dow is opened. The alarm remains silent 
as long as the bumper arm remains at right 
angles as in the photo. If a door or window 
moves the arm, the bell rings. R. E. Robert- 
son and Co., Chicago. makes the alarm. 


ede} 


Cook Standing Up. A gas range pro- 
duced by the Hardwick Stove Co., of Cleve- 
land, Ohio, keeps cooking operations at a 
convenient height. The oven is located at 
the right of the open burners, the broiler 
below the oven. All the space below is for 
storage. The oven has a transparent door. 
By snapping on an interior light, you can 
check up on your baking. When the oven is 
dark, the glass serves as a mirror, There 
is also a light under the clock shelf. 


—_— 


Toothpicks Made of Plastic. 
Packaged in a handy pocket case, these plas- 
tic toothpicks are said to stimulate the gums 
as well as clean the teeth. Individual picks 
are removed from the plastic base Ii 
match. They are made in two textures, 
and regular. Lactona Incorporated, St. Paul, 
Minn., is the manufacturer. 


FP 
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By Bill Luther 
IDES 


B being decorative, this little 
water can is useful, It’s just the thing 
for watering potted plants indoors. But if 
you don’t want to devote it to such a util 
tarian purpose, you can plant it with ivy 
or simply keep it as a shelf ornament. 

The body and bottom are 20-gauge bra: 
For the bod; i 3H” 
form the curved ends around i 
rod. Overlap the ends %” and s 
them together. Then trace around the inside 
of the body on another sheet of brass. Cut 
out this oval, flatten it on a metal plate with 
a mallet, and solder it in place %” from 
the edge of the body. 


Shape the hood with a ball-peen or formi 
hammer. Planish out tool marks (right below). 
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e size from 


Cut the hood to approxim: 
it. On the 


auge copper. Then anne: 
under side draw several pencil lines i” 
apart following the contour of the curved 
edge. While holding the copper on a lead 
block, turn up the edge with a ball-peen 
hammer. Use the pencil lines as guides to 
space the blows evenly. 

After annealing again, place it over a 
metalworking stake clamped in a vise and 
peen marks. Use a smooth- 
faced planishing hammer and light, glancing 
blows. If a stake isn’t available, you can 
round the end of a 1%” rod or shaft. When 
the planishing is completed, cut the inside 
ve and, buff out any tool marks. 

Next, tin the under edge of the hood 


pport the spout like this for soldering. Use 
mum of solder and wipe off the excess. 


COPPER PLAQUES FoR BODY SIDES (FULL size) 
(MAKE TWO FROM 22GAUGE COPPER) 


SIDE VIEW OF FINISHED 
WOOD (8-GA\ 


and wire it to the body. Tiny notches filed 
in the edges of both pieces will keep the 
wires from slipping. Heat with a torch, 
from Saw off the 
projecting edge and file flush with the body 
Now start up your buffing wheel and 
give the 
Don't be in too much of 
portions now will impair the finish. 
Drill the %” hole for the spout so that it’s 
centered and just touches the bottom. Cut 
the spout from X” copper tubing, shape it 
buff out all. marks, and carefully fit and 
solder it in place. Use a mirtimum of solder 
wiping off the excess with a small cloth 
wrapped on a matchstick 
Transfer the 


solder inside 


entire can a good 


over 
Skipping 


plaque design to 


Cut the 
p was 


»s with a jeweler’s saw, A sh 
used for the one pictured h 


~~ RO-GAUGE BRASS BOTTOM 
(SOLDER FROM UNDERNEATH) 


copper with carbon paper. After filing the 
cut edges, tin the backs of the two plaques, 
apply flux; and bind them to the sides of 
the can, being careful to get them straight. 
Sweat-solder in pla 

The handle is a %” by 11%” strip of 18- 
gauge copper. Form the ends to the curves 
of t and hood. After tinning and 
fluxing these ends, bind the handle in posi- 
tion and sweat it on. To keep other soldered 
joints cool, pour about an inch of water in 
the can and place around the 
hood-body seam. 

Buff the entire can thoroughly, clean it 
with a rag saturated with lacquer thinner, 
and then polish with a clean dry rag. As the 
final step, coat with clear lacquer END 


wet pads 


plder the two plaques in place after 
fluxing, and binding them with wire 


Shingle Packet Aids Repairs 


SMALL repairs to shingle roofs and sid- 
ings usually require you to buy much more 
material than is needed, With this difficulty 
in mind, the Portland Shingle Company, of 
Portland, Ore., now offers a pa 
taining everything you need for smal 
It cont: 0 red cedar shingles 
of nails, and instructions. 


jobs. 
packet 


oranges, a 
board shel 
bin to accommodate all of them neatly 

win you a big vote of thanks. 

All parts except the two X” by 17” by 
14” pieces for middle and upper shelves 
can be cut from a 3’ by 6’ panel of %” ply- 
wood. Although the drawing calls for i” 
stock in the two aprons, the large panel also 
will yield these if you wish. 

Butt joints are used throughout, and the 
parts are assembled with glue and finishing 
set and then filled. Narrow cleats 
support the two shelves. To give carrying 
hand holds, saw out two holes in the top. 
Sand the edges of these smooth. 

When the bin is assembled and the nail 
holes filled, sand it and apply two coats of 
enamel that matches the kitchen trim.— 
Norbert Engels, South Bend, Ind. 
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Frame Dries Fishing Line 


A metat drying reel manufactured by 
Bonnie Products Co., of Los Angeles, :ac- 
commodates 1,000 yards of fishing line. The 
steel cross members that compose the dry- 
ing unit are treated to prevent rust. “A 
simple seut for the fishing reel is provided, 
The drier, which is light enough to carry 
along on trips, is priced at about $2. 


How Much Paint’s in the Can? 


Wuen you have finished a job and have 
some paint or enamel left, it is a good idea 
to paint a line on the outside of the ca 
before sealing—at the level of the remaining 
paint. This will enable you to tell qui 
how much is left and what color it is.— 
Benj. Nielsen, Aurora, Nebr. 


4 


Sha ( 


FRESE 'S_ little es rain will 
damage luggage in this carrier. Wind 
can’t drive rain in, for the curved top panel 
rests below the ends, Drainage gutters in 
the ends carry off any seepage. 

Make the ends and sides first, using white 


rt 


pine. Joint one edge of the stock and cut 


the pieces to finished length. Lay out the 
curve on each end and bandsaw to outline, 
Then clamp the pieces together and sand 
or plane smooth any irregularities. 

Forming the gutters is easy on a shaper, 


Bee at eed 


son Ral 
2x y x48" 
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A rack to hold the box on the car top may be 
purchased. Attach the box with carriage bolts 
and pipe straps. A drainage gutter in each of 


or with molding cutters on a drill press. 
Lacking that, use a dado head on the 
cular saw, Hold the stock vertically against 
the rip fence and rock it as you work, 
Make the shoulder for the top panel by 
holding the work flat on the saw table. 
¢ several cuts at a tangent first. For the 
finish cut, rock the work against a guide 


line marked on the fence at the center of 
the blade. 


bbet inside the bottom edge of 
eces, using the same saw setting 
Next, saw bets in the end- 
pieces to take the sides. Then make a trial 
fitting of one end and side to determine the 
angle at which the sides should be beveled. 

Assemble the ends and sides with 1%” 
No. 10 flathead wood screws, driven into 
the comer blocks, Angle iron may be sub- 


the endpteces (right) carries off any. surplus 
ter, Note that a small notch should be cut 
n the sides in line with the gutters, 


stituted for the blocks if desired, Cut the 
bottom plywood panel to fit the rabbets. 
Attach with %” No, 6 flathead s 

Fasten the side and support rails to the 
ends with 2” No. 10 flathead screws, At- 
tach the bottom panel to the rails with X” 
screws. Cut the top panel so that it just 
drops between the ends and extends beyond 
the sides about %”. 

With the top panel in position, lay out 
and drill four bolt holes. These should be 
small enough so that 3/16” by 2” stove 
bolts may be threaded into the sides. Saw 
off the heads afterward and equip the bolts 
with wing nuts. Enlarge the holes in the 
top panel to slip over the bolts easily. Sand 
the box smooth, and paint or lacquer it to 
harmonize with the finish of the car.— 
enn A. Wagner, Delmar, N. Y. 


Pouch Without Spilling 


‘Tus little scoop finally ended a long fam- 
ily feud, With it, I can now fill my tobacco 
pouch from a humidor or 1-Ib. can—and get 
none on the floor. 

Cut the body to shape with tin snips, 
notching one edge as indicated. Bend in 
these projections, and sweat-solder the semi- 
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circular end to them. Turn or carve a small 
ornamental wood handle, drill it for a flat- 
head wood screw, and solder the screw head 
to the end of the scoop. 

I tried to buy a suitable scoop. All were 
too long to fit inside the humidor. This one 
isn’t—A. Zanelli, Clifton, N. J. 


Photos by General Electric 


¥. 
Toy Turbines Made of Paint Pails 


Turse two tin-can working models afford 
a simple introduction to turbine principles. 
One, shown at left above and top right, has 
a horizontal rotor; the other has a vertical 
one in a shoe-polish can, Use paint pails 
with pry-off lids, and press them on lightly 
so they'll dislodge if pressure gets too high. 

To make the horizontal turbine, solder a 
wire through the center of the lid. Punch 
three holes near the edge for je id give 
them a twist with a nail so they'll face the 
vanes. Cut a tin-plate rotor, punch a center 
hole, and bend the vanes. Use a glass bead 
or model-plane thrust bearing on the shaft. 

For the other, cut a bucket rotor to run 


Powder-Puff Cases Hold Parts 


Tuose clear plastic containers in which 
powder puffs and other cosmetic supplies 
are sold will come in: handy around your 
workbench. Used as containers for small 
screws, nuts, rivets, brads, and tacks, they 
are convenient because you can identify con- 
tents at a quick glance. They won't break if 
dropped.—Benjamin Nielsen, Aurora, Neb. 


in a shoe-polish tin. Through its exact cen- 
ter solder a knitting-needle shaft, A U- 
shaped bracket on the lid holds the bottom 
of the polish can; steam enters it tangen- 
tially through some 3/32” tubing that’s also 
soldered through the pail lid. The polish- 
can lid has a large central hole for exhaust. 
As an extra safety valve, punch a i” hole in 
the lid, cement a rubber washer around it, 
and put a %” steel ball or marble on it. Part- 
ly fill the pail with water and put on the 
stove. 

The models were designed and built by 
Larry Buckland (above), both of whose par- 
ents are engineers for General Electric, 
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Power Tools Lighten / 
Ridges Uniformly 4 


How to use your home-workshop ma- 
chines to touch up and ornament work 
with recesses, chamfers, and bevels. 


By Edwin M. Love 


EVELS and chamfers are meant to at- 
tract the eye—and they do. Look at any 
piece of furniture and note how your glance 
just naturally focuses on an edge that is out 
‘of square. But if the edges aren't uniform, 
the flatteringly light effect that chamfers 
can give will be more than offset, The first 
cut is a challenge; all others on the same 
piece must match 
With power tools they do so almost auto- 
matically, Very often you don’t even have 
to measure the angle of a cut so long as you 
keep the table setting the same for all steps. 
One pass over the cutter and the job is done 
exactly as you want it. 

If you have a jointer, put it to work. 
Most chamfers and bevels are made with a 
45-deg, setting, at which the depth of cut 
equals half its width. At times you may 
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find it convenient to tilt the jointer fence to 
the left as shown in Fig. 1, since this may 
permit cutting with the grain where the 
other setting would compel a cut against it. 
For an accurate stopped chamfer, clamp a 
block to the fence at the proper point. A 
kickback block at the operator's end will 
provide for a stopped chamfer at both ends. 

The shaper is an even more convenient 
tool for chamfering. Lying flat on the table, 
the board does not have to be supported 
against a slanting fence. Fig, 2 illustrates a 
setup for chamfering on the underside of a 
board. A V-cutter is used, but the blades 
are almost hidden by the work and the 
fingers are well guarded. Align the two 
faces of the fence and clamp them in such 
a position that the points of the cutter 
project a little more than the depth of the 
chamfer, Adjust the upper edges of the 
cutter to height, and make a test cut on 
scrap, Cut the chamfer by feeding the work 
against rotation anf pressing the board into 
the fence. Kickback and stop blocks serve 
the same purpose here as on the jointer. 


Occasionally it is necessary to chamfer 
the upper edge of a board with the lower 
half of the cutter in action (Fig. 3). Since 
the work passes between the table and the 
cutter, it follows that the chamfer will be 
even only if the board is of uniform thick- 
ness, The exposed cutter is also more dan- 
gerous, so use hold-downs and push sticks 
wherever possible, 

Jointers, shapers, and other special-pur- 
pose tools are fine if you happen to have 
them, but even a modest circular saw can 
cut a chamfer with the best of them. Tilt 
the table as shown in Fig. 4, clamp a fence 
to the table, and slide the work between it 
and the blade. Whenever possible keep the 
work below the blade so that gravity helps 
hold it against the fence. The saw has a 
definite advantage when the edge is uneven 
to start with or there is a considerable 
amount of stock to be removed. 

Other common tools that will do a good 
chamfering job are the drill press—in which 
the setup is essentially the same as that for 
a shaper—and the disk sander. The latter, 
used as in Fig. 6, is the slowest and is not 
recommended for deep cuts. It is fine, how- 
ever, for touching up bevels or chamfers 
made’ with other tools. Slide the work 
lengthwise across the table and keep it in 
constant motion. 

Beveling, as pointed out last month, re- 
moves an entire edge while chamfering 
takes away only part of it. However much 
they differ in function and appearance, the 
techniques employed to produce them are 
much the same. With slight resetting, most 
of the chamfering operations described 
above will also produce a bevel. The joint- 
er fence is usually set to the right (Fig. 5). 
On a shaper a V-cutter can bevel only rela- 
tively thin stock. For thicker boards replace 
the V-cutter with a straight-blade unit, 
clamp a strip of wood on the table parallel 
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with the fence, prop the work on this strip, 
and feed it into the cutters, The angle ol 
the bevel is controlled by the thickness of 
the strip and its distance from the fence. 

A circular saw is probably the best tool 
to use when a wide board is to be ripped 
into narrower beveled strips, since one cut 
yields two bevels. If you have a jointer to 
smooth the cuts with, the usual combination 
blade will suffice. Alternatively a hollow- 
ground miter saw will cut a bevel so smooth 
that only a touch of sandpaper will be 
needed to finish the job, Use the miter 
when cutting an end bevel on a saw. 
jigsaw will rush to 
escue When you have no other bevel- 
ing tool. In fact, it’s pretty good for inside 
Ww is still better. While still 
used with a wide 


blade it will make a comparatively straight 
cut. If the table is grooved for a miter 
gauge and equipped with a ripping fence, 


use these accessories. 


the order of usefulness of 
these tools is somewhat different, A jointer 
will do very nicely, but only if the indenta- 
tion to be made is less than 4” or so, The 
tables must first be brought to equal height, 
since only the center portion is to be cut 
away, Sct the infeed table by the scale and 
level the outfeed table by bridging the cut 
ter head with a notched straightedge as: 
shown in 
The deep cut of the knives gives the work 
a sharp thrust, so clamp a kickback block 
to the near edge of the fence as an aid in 
starting the work into the cutters (Fig. 8). 
Once started, you will find it easy to push 
the work along, 

After recessin ‘eturn the infeed table to 
its normal level. Next, joint a board far 
cnough to project over the outfeed table, 
and then raise the Jatter to touch the board, 
For a further check, rest a board flat on the 
outfeed table so that the end projects. over 
the cutter head as in Fig. 9. Turn the head 


) f the table is at the proper level 
you will hear ¢ sound but 
there will be no lift on the board. 

When the ends of a jointed recess are to 
be squared, trim them with a | 
jigsaw, or handsaw. A touch of sandpaper 
completes the job. 

Short and deep recesses are readily cut 
jigsaw. If the e 
1 follow the lin 
the other or cat in from both ends toward 
the center, For square ends, cut strai 
t swing the saw in from one end « 
to the other, Finish by ripping from the 
other end as shown in F Follow the 
same procedure for recessing with a band- 
saw. 

A sawed recess usually requires smooth- 
ing, This job is quickly done with a 1” 
abrasive belt used in place of the regular 
blade on a bandsaw or on a special sanding 
machine (Fig. 11), A flat backin 
used behind the belt prevents roundin 


a faint scrapi 


ndlsaw, 


re coves, You can 


in at one end and out 


made 
will 


If the cut has bee 
hand sand 

jace quickly, 

mage a deeper recess 


a sanded edge, 


with reasonable care 
also 


A 


a clean su 
aper can m 
Mount a straight-edge cu 
ter on the spindle, Set the fence sections in 
line and back far enough to give the nece 
ry depth (Fig. 12). Deep cuts are be 
ade with two or more passes. 

the end of a medinin width bi 
work against the cutter, pushit 


th. 


a jointer 


To recess 
rd, feed the 
the edge 


in along a wooden strip clamped to th 
table (Fig. 13). From this starting point 
push the piece across the table until the 


stop block is reached. 
. 14 illustrates the start of a recess on 
a drill press. Although the cutter is driven 
from above rather than from below, the 
operation is the same as on a shaper, Note 
the kickback block clamped to the far ed 

of the table. A stop block may be used at 
the forward end or the cut can be stopped 
at a pencil mark as in Fig, 15. END 
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Foundry for Home Casting. An 
inexpensive furnace, complete with all equip- 
ment necessary for producing nonferrous 
castings, has been announced by the Sawyer 
Bailey Corp., of Buffalo, N.Y. Designed 
to burn cooking gas at the normal pressures 
supplied to the home, the furnace will with- 
stand temperatures up to 2400 deg. F. 
Air may be supplied by a motor-driven 
blower or a household vacuum cleaner. 

The furnace will take crucibles that have 
a working capacity of 10 Ib. of aluminum or 
34 Ib. of brass or bronze, Sawyer Bailey sup- 
plies various casting alloys. 


Push Drill Gets New Look. Made 
with a red plastic barrel, this new push drill 


is a product of the Miller Falls Co., of Green- 

field, Mass. 

compartments to take drills from 
OS 


Molded in the handle are eight 
1/16” 


Polish with Your Drill. An clec- 
tric-drill attachment offered by the D.S. 
Bertram Engineering Co., Kansas City, Mo., 
may be used for polishing, buffing, and sand- 
ing. The bearings and gears operate in an 
oil bath in the aluminum housing. Selling 
for about $10, the set includes a 5” rubber 
disk, two sanding disks, and a polishing pad. 
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to 11/64”. These are supplied with the tool. 
An index ring at the top enables the user to 
choose the desired drill and remove it quickly 
from the container. Four steel jaws secure 


the fluted-shank drills, 
SU/ 
ty 


Gear Gauge. 
Here's a paper weight 
that also serves a 
gear gauge. Made of 
stainless steel, the 
gauge set consists of 
12 leay These in- 
clude 24 different gear 

shapes of various . 
pitch. A quick fitting of the gauge to a gear 
will quickly show the correct pitch—elimi- 
nating the necessity of counting the teeth 
and computing the pitch. Machined with 
the aid of special fixtures, the gauge teeth 
are of the correct involute shape. The George 
Scherr Co., of New York, developed it. 


Qevel Built into Ruler. An inex- 
pensive hardwood rule with horizontal and 
perpendicular levels is distributed by the 
Alexander-Wilson Co., of Los Angeles. 
Marked in 1/16” graduations, the rule is 
%” thick, 1X” wide, and 18” long. Although 
designed for the handy man, the combina- 
tion tool may prove useful to electricians and 
It sells for about $1. 


others as well. 


Below the base, left to right, are the indexing 
plate, clamps, centering bushings, and index 5 


les for small-size drills with a_center- 


Spot 
Note index pin at back of plate, 


drill 


AS 


Indexing Head for Your Drill Press 


Mort this gadget on the drill press, 
and you can not only lay out holes or 
angles, but spot-drill right on the nose. 
Small spoked wheels, gears, locomotive boil- 
er heads, and the like can be made with 
realistic precision 

Cut a 5X” circle of %” br: 
4-20 at the center, and screw in a threaded 
stud. Run solder into the threads. In a 
lathe, turn to 5”, Centerdrill 5/16” by %”. 

Scribe the five circles. Then, using the 
lathe index or a suitable gear mounted be- 
hind the plate, mark off the holes with a 
surface gauge set on the compound rest. 
(The number in the drawing should do, 
but more were drilled in the plate shown.) 

Drill the wooden bi close fit for the 
4” stud. Clamp the base on the drill pre 
with an indexing circle aligned under a } 
drill. Rotate the plate to drill the holes. 
Tap clamping holes 6-32 and remove burrs. 

Press a bushing into the base under each 
indexing circle. Drill through one hole in 
each circle into the bushing. Make up the 
pin, 5/16” o.d. centering bushings drilled 


s or steel, tap 


for various work sizes, and four clamp jaws. 

Place the proper bushing on a pin or shaft 
that fits the center hole in the work, and 
clamp the latter on the plate. Turn the disk 
the required number of holes for each di. 
vision (for example: 12 in the inner circle 
for five divisions; two in the outer circle for 
eight).—Herbert R. Pfister, Bronx, N.Y. 


ar 


Part of Bike Pedal Forms Screwdriver Handle 


Insreap of discarding screwdrivers with 
broken handles, you can give them a new 
grip with rubber from an old bike pedal. 
Force a pedal tread over the shank and drill 
two holes through both the rubber and 
shank. Fit steel pins into the holes to pre- 
vent the handle from tuming. The pins 
should be short enough to permit the rubber 
to close over them, insuring a shockproof 
shandle.—D. G. Pittwood, Moscow, Idaho. 
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HOLES IN SHANK 
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This useful tool k ers out of the way 
and will hold chisels in difficult-to-reach spots. 


The holder solidly grips chisels and punch 
from %” up to 1”. It is all made of scrap steel. 


Chisel Holder Spares Your Knuckles 


ITH this holder you can hit a chisel 
without worrying about your fingers. 
To make it, you need scrap steel and a foot 
of small wire rope such as ” airplane cable. 
Turn and knurl the barrel. Then drill 
and bore it and face both ends. Cut the 
thread with a hand tap, Turn the head to 
e, drill through, and make the V-cut in 
the milling attachment, if you have one. 
Use a keyway cutter for the slots. Both the 
V-notch and the slots may be filed 
Turn the wire-clamp nut to shape, cut it 
off, and face it. Drill two holes, just large 
enough to take the wire, through the clamp 
at a slight angle. Chisel or rout a %” deep 


Slots in the head must be big enough to carry 
the wire around chisel shanks without binding. 


Bore the head end of the barrel (left below) 
to the depth shown in the diagram. The notch 
in the head may be cut with a milling attach- 


recess between the holes as indicated in 
the drawing 

The wire is held in the clamp by driving 
a wedge of soft metal into the slot between 
the holes. When you want to replace the 
wire, drill it and the wedge out of the slot. 

Before anchoring the wire, assemble the 
tool. Make sure all parts work freely, Then 
screw the barrel and head tightly together. 
Place the wire around the largest chisel to 
be used and mark the wii Disassemble 
the tool and anchor the wire as marked in 
the clamp nut, Reassemble it and your cold- 
‘1 holder is ready for use.—Will Thomas, 
Kenmore, N. Y 


While drilling through barrel in the three-jaw 
chuck, protect the knurl with soft sheet metal 


ment or even a file. A piece of small wire rope 
and three machined parts (at right below) com- 
prise the tool. Metal wedge holds wire in clamp. 


nn 


Collet Holds Lathe 
Milling Cutters 


MILLING attachment on your lathe 
opens up a whole new field for this 
satile machine. Jobs that previously had 
to be done by hand can be turned out far 
more accurately and in less time. 

Accurate milling, however, calls for pre- 
cision mounting of the cutters. Large cut- 
ters with a Morse taper shank fit into the 
spindle bore. Smaller ones with a %” shank 
can be held in the universal chuck, but ac- 
curacy is sacrificed. The only way to hold 
such cutters precisely true is in a collet. 

The one illustrated here requires a mini- 
mum of material. It was dimensioned for a 
10” lathe, but a few changes will adapt the 
design to any lathe, 

The Morse taper on the collet proper was 
cut by setting the compound rest to the cor- 
rect angle. After the taper was cut, the col- 
let was slipped into the spindle and a mark 
made on it to coincide with a spindle mark. 
Then the hole for the thread was drilled 
through and enlarged to the required depth 
for the cutter shanks. This hole should be 
drilled undersize and lapped to a perfect 
sliding fit. No looseness can be tolerated, as 
tightening up the setscrew would throw the 
cutter off center, 

With extra arbors bored to hold cutters 


Small cutters are chucked true in this holding 
collet, and there is little chance of slippage. 


from small rotary tools, or dentists’ burrs, 
even fine model and instrument parts ean be 
shaped. Drive such small cutters at higher 
speeds.—W. T. Warde, San Francisco. 


Shaft, collar, and collet proper are spread out here. A wrench locks the collet setserew, 


L 


A trial assembly shows relationship of the parts. Lap the hole in the collet to a good fit. 
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| C NEW SHOP IDEAS 


POINT REMOVED 


THREAD 
10 MATCH 


Punch Becomes Riveter. An or- 
dinary automatic centerpunch—the kind 
that delivers a spring-actuated blow when 
the handle is depressed—makes a good 
riveter for use on models, instruments, and 
other fine work. Several strokes of the 
handle will mushroom an excellent head, 
for example, on a No. 18 escutcheon pin. 

Turn a replacement point from 3/16” 
drill rod, making it about %” long, Form a 


little concave depression at the end of the 
tip, 1/16” or less in diameter, using a 
round-nose bit. Thread the other end to fit 
your centerpunch (3-48 for the one shown). 
Harden the tip by heating it cherry red 
and quenching it in salt water, polish it 
bright, and temper by holding it cautiously 
in a flame until it begins to turn a light 
brown. Then requench it instantly in mo- 
tor oil—Herbert R. Pfister, Bronx, N. Y. 


SHIM 


icahran or work RCCENTRICITY 


Col , 


Fixture tol &. 2 Serew- 


drivers. Grinding just the right shape 
on jeweler’s screwdrivers is hard to do free- 
hand, but it’s a cinch with this little fixture. 
Make it of brass or dural. I use mine 
against the T-rest of a watchmaker’s lathe 
in which a 1X” emery wheel is mounted, 
but it can be adapted to any grinder. Set 
the fixture and rest so that you grind a trifle 
back from the bit edge, turn over the fixture 
and grind equally, and stone the end to 
thickness.—C. M. Chambers, Hampton, Va. 
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Turning Eecentries in Three- 
Jaw. One of the quickest ways of chuck- 
ing work off center in the lathe for eccentric 
turning is to remove the No. 3 jaw of the 
chuck. Then turn the jaw-actuating scroll 
thread in the chuck the proper number of 
turns to secure the offset you wish, and re- 
place the jaw. Since this will rarely ever 
give the exact amount of eccentricity de- 
sired, engage the jaw at the nearest over- 
size point and use a shim for the exact set- 
ting.—Federico Strasser, Santiago, Chile. 


Press Is Geare Since I 
sometimes need a drill press that will pro- 
duce holes up to 1” in diameter, I made 
this speed-reducing gear train for my 8” 
press, The rig in no way interferes with its 
regul se. With the gears shown (from 
a midget-car transmission) I get a spindle 
speed of about 215 r.p.m., fine for milling 
as well as heavy drilling 

‘The gears are mounted on a &” steel plate, 


held by extra long motor bolts and spacers, 
A central hole clears the motor shaft, on 
which is motnted a gear bushed down to 
4”. Meshed with this is an idler running in 
a bronze bushing on a short stecl stud that’s 
threaded and welded to a small plate, 
Hold-down bolts running through slots. se: 
cure this plate to the main one and permit 
adjustment to suit different gears, 

The final gear rims on a steel stud di- 


WELDED 28-ToOTH 


IDLER 


eronze | 
cea } 


BUSHING 


ADJUSTMENT SLOT— 


ETSCREW LOCKS / 
1S-TOOTH GEAR ON 
MOTOR SHAFT 


SPINDLE DRIVE 


rectly in line with the 
motor shaft and drill 
spindle, A_ four-step 
pulley was bored out 
lo a_press fit on a 
long bronze bushing 
that is likewise presi 


fitted to the gew 

Some 3/16” steel pins 

% sronze feats : 
® Susanne =| are also driven di- 

:% agonally from pulley 


flange into gear,—Carl 
K. Jean, Parker, Ind. 


Ne Uni 
little gadget is v 
ng on typew 


ks Springs. TI 
useful when you're 
ters and other crowded 
hinisms, Trying to unhook (or worse, 
to hook) small tension springs by hand or 
with long-nose pliers is often exasperating. 
The tool at right, which makes the job easy 
is merely a darning necdle soldered in a 
tubing handle. One side of the eye is nicked 
open on a grinder. If you prefer, the needle 
so be held by a setscrew’ me a 
rod.—Andrew Vena, Philadelphia. 


DARNING 
NEEOLE 


sury 1943 187 


Shoot Late for Striking Photos 


made on Super Pa pe B film 
with a Wratten C 1/200 see. at 


only at night. It is 
give them a nocturnal 
: ns at 4 p.m. with a 

Kk, 1/200 at £/6:3 G s slightly diff 
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3. 


1 crispness to this view 
apanese spreading rice on straw mats to 
If you want texture, always shoot in the 


dry. 


Don’t fold up your camera when the 
sun dips toward the horizon. Late 
afternoon gives many good photos. 


By Robert F. Smith 


LONG as any d ht remains, it’s nev- 
er too late for s ssful outdoor pho- 
tos. All too often shutters stop clicking 
when the sun reaches an angle of about 30 
deg. Actually, that’s a good time to be 
starting. 

In the late afternoon the sun gives more 
warmth and texture to a photo than at any 
other time of the day. It also offers latitude 
in the treatment of a subject. A scene may 
be recorded realistically or not—depending 
on your whim of the moment. Proper choice 
of filter, for instance, produces a moonlight 
scene. 

Th 


adjoining photograph of the light- 


late afte 
will st 
it casts. 


wm, Each object, however small, 
nd out against the sharp shadow: that 
In this case the time was 4 p.m 


house is an example of the latter. Like zom 
bies, lighthouses don’t come to life until 
after dark, They are the glowing sentinels 
of the mariner at night—and should be por- 
trayed as such, Late afternoon light, com- 
bined with a Wratten G filter, gave the de- 
sired effect—a lonely light in the darkni 

Now let's consider a late shot handled 
straight—the photograph of the Japanese 
torii on the following page. Here all the tex- 
ture and warm tones are faithfully recorded. 
This results from the oblique angle at which 
the light hit the subject. Every blade of 
grass casts a well-defined shadow, creating 
texture. To enhance the tonal quality, a 
(medium yellow) filter was used, allowing 
the warm tones to register and dropping out 
enough of the blue to intensify the shadows. 

Outdoor portraits taken as the sun nears 
the horizon have a sparkle, brilliance, and 
depth that is next to impossible to duplicate 
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Long shadows at 4 p.m. bring out the detail in 
this typical Japanese scene, Good modeling and 
long scale are always advantages of shooting 


with any other light source—certainly 
any equipment avs " 
amateur. In recent years the technique of 
synchro-sunlight—supplementing natural 
light with flash-has become very popular. 
At its very best, however, this does not com- 
pare with good late sunlight results. 

Made at 5:30 of a clear October after- 
noon, the accompanying photo of the two 
Japanese children illustrates the roundness. 
modeling, and long scale achieved by this 
means. A late afternoon sun is rich in red 
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s of the day. The exposure 
tt £/11 on Super XX with a 
Notice the texture in the stone, 


K-2 filter. 


and yellow light. A K-2 filter allows this 
light to register and cuts out sufficient blue 
to darken the sky slightly. 

Choice of film and developer is important 
for late-light photography. An emulsion 
with fine grain, long scale, and moderate 
contrast is usually best. Typical good film 
and developer combinations are as follows: 
35-mm. Panatomic X® and Edwal Super 
20 ®; 120 and 620 Plus X® and Micro- 
dol ® or Edwal Super 20; and Super XX 
sheet and Microdol or D-76 developer. END 


CASE 5” X 10%" x 17 


DEVELOPING TANK 


UNE CORD, 
SAFELIGHT PLUG 


PAPER, MASKS, 
RAYS (UNDER 
PRINTING FRAME) 


Darkroom Fits the ( 


we LD you like to see your vacat 
fore returning home? ‘This suitcase 


thing needed to develop roll film and make contact 


ids every 


prints, Adjust the size of the compartments to suit 
your equipment. ‘The partitions are i” plywood. A 
115-volt line leads to an outlet receptacle on. the 
printer, Safelight and printing light are pl 
this, A feed-through switch turns the print 
on and off.—Arthur C, Miller, Manhattan, N.Y 


A contact printer was built in, It consists of screws. For traveling, both the printing and 
34" by 5%” metal printing frame set in a safelight bulbs are taken from thei 
of plywood, frosted bulb Trays, paper, masks, stirring rod, fil 
cdges-for sp fit into the ‘pr ‘compa 
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Arrow Overcomes Parallax. For 
twin-lens close-ups, center the subject in the 

the square end of a cardboard 
the taking lens, and readjust 
the arrow points to the center 


finder, rest 


Film Washed in Can. An ordinary 
tin can with holes punched or drilled around 
the lower rim offers a means of washing roll 
film thoroughly. After the loaded reel is in 
the can, place it under the faucet. The 
water then can flow out through the holes, 
carrying all the hypo with it, A fruit or 
vegetable can fits this particular tank reel. 
A coffee can could be used for the larger 
type.—R. P. Stevenson, Megat, N.Y. 
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Binder Guards Transparencies. 

A new binder offered by the Comco Corpo- 

ration, of Chicago, accommodates all stand- 

ard slides from 2” by 2” to 

3K” by 4%”. A spring device 

allows the two cover glasses 

to rest squarely on the base, 

maintaining exact alignment 

of the edges while the tape is 

being applied. The tape is 

at guided by a pulley to line up 

+ with the glass. The binder 
retails for about, $5. 


Telephoto Lens for Reflex. A 
supplementary lens introduced by the Mo 


it possible to take te 
camera. In the case of a reflex, the second 
lens can be placed over the focusing lens 
while framing the shot. Then it can be 
slipped over the taking lens, The lens is 
coated and has « built-in adapter ring for 
filters. Finders may be masked to suit. 


Side Focusing Added to Reflex. A side focusing knob that 
T have installed on my reflex camera increases both its usefulness and 
convenience. For instance, focusing while using a flash attachment 
was an awkward procedure without the knob. The knob overcomes 
this. About one turn covers the entire focusing range. 

All parts were made of aluminum alloy. They are shown above 
actual size. The job may be done entirely on a lathe, except for the 
pinion gear that meshes with the viewing lens. This was cut on a 
milling machine after a fly cutter had been ground to shape with a 
lens-gear tooth as a template. The miter gears were purchased, and 
the hub projections faced off. The pinion that meshes with the 
viewing-lens gear was mounted about 3/16” below the horizontal 
center line of the lens.—John J. Harper, Atlanta, Ga. 


Water Controls Temperature. 
Water flowing through a molded rubber de- 
vice introduced by the Morse Instrument 
Co., of Hudson, Ohio, keeps solution tem- 
perature even. A hose is connected to a 
mixer faucet and the water adjusted to the 
desired temperature. The tray of solution 
is then rested on the device in a sink or 
other spot where the water can overflow. 
It's now made only for 11” by 14” trays. 


Peneil Lines Aid Croppin; 
the image fills certain negatives to all edges, 
you often can’t make a print to fill projection 
Paper of normal proportions, For instance, 
an image that fills a 2%” by 3X” negative 
can't be printed to fill 8” by 10” paper ex- 
cept by lopping off one end of the image. 
To avoid this, make pencil lines on the 
ground glass, as above, or mask the finder 
to keep the image within a 2%” by 2X” area. 
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Powered either by the car battery or 
its own rechargeable storage cells, 
this set offers real versatility. 


By Edward Blanton 


RADIO can be as important a part of a 
day in the country as hot dogs and soda 
pop. It fills in that tired hour of the drive 
keeps you posted on news or ball 
or brings your favorite music and 
comedy right out to the picnic grounds, 
For all this you'd ordinarily need two sets 
~a portable plus one in the car, But not 


Detector-tube socket is on rubber grommets to 
damp out vibrations and reduce microphonics. 
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with the one double-purpose receiver pic- 
tured here. It’s a self-contained portable that 
operates on its own rechargeable battery. 
Plug in a lead from the car battery, and it 
turns into a full-fledged auto radio. 

Not every portable le for car use, 
as you may already have discovered. It 
needs better-than-average volume to com- 


- ae 
_. ~ 
Cut an opening in the chassis so the vibrator 
can be mounted partly above and partly below. 


pete with road noises, and good sensitivity 
to keep it from getting off the beam as you 
drive farther away from the transmitter. 
This set has both, yet it’s compact enough 
to be carried about easily. 

Miniature tubes, coils, and other compo- 
nents partly account for the small size of this 
powerful receiver, but a couple of war-sur- 
plus items contributed the most important 
share. Both the small 6-volt storage battery 
and the filtered vibrator were made original- 
ly for the Navy; they were readily available 
in surplus stores at the time this receiver was 
built. The two items were purchased for 
$5.50, of which $1.50 was for the battery. 
This price, of course, may vary. These items 
are not standard, so make sure you have 
them on hand before you invest in other 
components, 

‘The battery is encased in transparent 
polystyrene and measures approximately 
1k" by 28" by 3%”. It will run the set for 
about five hours on a charge, and can be re- 
charged about 30 times. The vibrator, un- 
like most standard units, delivers a bias po- 
tential of -6 volts as well as B voltages of 
67% and 135, and 1.5 volts for the filaments. 
Don’t try to use this battery with an ordi- 
nary vibrator or you may run into trouble on 
several counts. For one thing the drain will 
probably be too high. Also you would have 
to make provision for filtering and provid- 
ing C bias voltage. 

To get the sensitivity required, a tuned 
radio-frequency stage is used ahead of the 
converter. The first 1T4 tube is the heart 


BATTERY 


‘LOCK WASHER —~" 


VIBRATOR MOUNTING 


Recommended methods of installing the stor- 
age battery and vibrator are shown in this sketch. 


of this stage. An antenna coil, tuned by the 
first section of the three-gang variable con- 
denser (Cla) is connected directly to the 
signal grid of this tube. As you can see in 
the diagram on page 196, a choice of two 
different antenna couplings is offered. Note 
that the telescopic antenna goes directly to 
the secondary winding of L1—that is, to the 
signal grid of the 1T4. This improves sensi- 
tivity, but somewhat reduces selectivity. The 
other connection reverses this situation, You 
will probably find that the external whip an- 
tenna (the one that you will install on the 
car) gives better results when connected to 
the small primary winding of L1, but you 
can juggle the inputs for best results. 

Both mixer and oscillator functions are 
performed by the 1R5 tube. An adjustable 
trimmer condenser (C4) with maximum 
capacity of 400-500 mmf, is wired in series 
with the third gang of the tuning capacitor 
(Cle) in order to reduce its capacity. 

The output IF transformer is coupled to 
the diode detector portion of the dual-pur- 
pose 185. This tube is mounted on rubber 
grommets to cushion it against vibration. 
Movement, or even the backlash of sound 
waves from the speaker, might otherwise 
cause the tube to become microphonic. 

The new 3A4 miniature power tube used 
in the output circuit can handle cleanly al- 
most 1 watt of power. This is nearly equal 
in volume to that obtained from an AC-DC 
receiver and is ample for most conditions 
in a car or out. The current drain of the 
3A4 filaments would overload the 1.5-volt 


For preliminary aligning and checking, fasten 
the telescopic antenna directly to the chassis. 
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Depending on the cabinet you plan to use, you may haye to rearrange the parts shown here, 
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tap of the vibrator, so the tube is fed di- 
rectly from the 6-volt battery. In order to 
drop the 6 volts to 1.5, a 25-ohm, 10-watt 
wire-wound resistor (R3) is placed in series 
with the leads. This is an adjustable re- 
sistor, Set it at maximum and move the slide 
inward gradually until the voltage across 
pins 1 and 5 of the 3A4 reads 1.5. (If you 
don’t have a low-range voltmeter, you had 
better get one since you'll need it later on to 
check the battery). In conjunction with C6, 
RS forms part of the hash filter. 


Top view of the set and accessories. The charger, left and inset, works on house current. 


260 OHMS 


6-VOLT STORAGE BATTERY 


Hash is the noisy buzz created by the vi- 
brator, and it may vary from set to set. In 
this case a dry electrolytic of 100-mfd. ca- 
pacity was found to be adequate for C6, 
You may have to increase this to 500 mfd. 

Laying out the parts for this set calls for 
some calculation in terms of your own spe- 
cific needs. Remember that you not only 
want to get the whole works into a compact 
portable case, but that you must also pro- 
portion it for a convenient fit in the car. 

In some autos there will be sufficient leg 


All carbon resistors 1 watt. 
R1:°75,000-ohm carbon. 

. carbon, 

. 10-watt adjustable 


Ray HT: Temes. carbon. 
3250,000-ohm_ carbon. 
veg. carbon, 
RB: Icmeg. potentiometer with 
‘DPST switch (81). 
Ait Ringe gondemsers 400 wots 
E2"S-gang tuning. con- 
alin 88 nk each section, 
3: .0001-mid. mica," 
C4: ‘0004-mfd: adjustable 
immer 
G5! slsmfa, pape 
66: 100.mid."B5-vole dry 
jectroiytie (see text) 


LIST OF PARTS 


CI: 004-mfd. paper 
), Cla: “o0da"ka ‘mica. 
LI: Adjustable’ ifon-core 


antenna coil, 

L2: Adjustable iron-core RF 

TB: “Air or. iron-core oscillator 
coil, 456 ke, (must be shielded 
if placed above chassis) 

11, "1F3:, Tron-core IF” trans- 
formers, 456 ke. input and out- 
put (output for single-diode 
detection). 

$1, $3: DPST rotary ($1 on RB). 

82! DPDT rotary 

Fe etree ees tee 


Low-drain, vibrator (Navy 
Ca B0231-N 
se 


ge others er 
by 

5-prong plug for 
iature tubes and 7- 
miniature tube sh 

connector for extemal antenna: 
polarized recessed plugs (two) 
jor charger and external bat- 
tery. with matching” female 
connectors; fuse and holder for 
‘chassis mounting. 


12” "or other; 
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room to allow for mounting under the dash; 
in others this position will guarantee a scored 
shin every time you get in or out. Perhaps 
you will find it more convenient to bring 
battery and antenna leads up through the 
back of the seat and keep the set next to 
you, Or maybe you want to mount it on the 
rear-window deck. 

Whichever way you decide to do it, figure 
out your maximum allowable dimensions 
before you start to lay out th To 
keep over-all height to a minimum, the 
chassis in this set was cut out so that the 
vibrator unit and the speaker could extend 
both above and below, The sketch at the 
bottom of page 195 gives gestion for 
mounting the vibrate Note in the same 
sketch the recommended method of install- 
ing the storage-battery clips. The narrow 
posts shown in the drawing are probably 
better than the wide bands that can be s 
in the photos, since they are less likely to 
cover the yent holes in the battery. Also the 
screws give positive electrical contac 

Ventilation of the battery cells is extreme- 
ly important. Provide a removable back or 
several fair-sized holes in the cabinet if you 
plan to charge the battery in the set. With- 
out ventilation the active gases created dur- 
ing charging will cause corrosion of the 
metal parts, A touch of petroleum jelly 
will help to protect the contacts. 

There are two ways of charging the bat- 
tery, and you will undoubtedly find it de 
sirable to use both at different times, One 


chassis. 


Working on its own battery, the set is ideal 
for picnics, boating trips, or beach part 
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Complete except for the ease. this combination 
radio is no kirger than a. good-sized portable, 


The output of the charger may be con- 
nected directly to the battery terminals (ob- 
serving polarity, of course) or the leads may 
be plugged into the appropriate contacts on 
the back of the chassis. You can leave this 
charger on for about 20 hours. 

The other charging method consists of 
connecting the radio battery in parallel with 
the car battery, 

Once you have the parts mounted and 
wired, the next step is to align the tuned cir- 
cuits of the receiver. With luck this may 
be done by ear, but the most reliable 
method is to use a signal generator. If you 
don’t have one you can undoubtedly get a 
local service man to peak the set for you, 
Make sure that you test both the internal 
and external battery circuits. For the latter 
you can use a 6-volt lantern battery. END 


Plug in and your whip anten- 
flick the switch, and you have an auto radio, 
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NEWS IN 
ELECTRONICS 


Battery Cells Interlock. A new 
type of dry-cell battery has been developed 
for portable radio and hearing-aid use by 
Olin Industries, Inc., New Haven, Conn. 
The electrolyte is packed into molded 
plastic cells which are shaped with inter- 
locking flanges so that they can be assem- 
bled in stacks. This construction is used in 
what to be the smallest 67%-volt bat 
tery ever to be manufactured commercially 
It’s half the size of standard batteries. 


Radio Opens for Servicing. e- 
moving one bolt from this British-made 
radio allows the chassis to hinge open, mak- 
ing every part readily accessible for testing 
and servicing. Shown recently at the Brit- 
ish Industries Fair in London and Birming- 


ham, the new receiver, called the Ultra 
Radio @, is pictured above together with 
its plastic cabinet. 
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imps Molded in Plastic. Cor- 
rosion-resisting cable clamps of tough 
molded. plastic lessen the possibility of 
short-circuiting wom wires and cables. 
American Molded Products Co., Chicago, 
makes the clamps in three sizes. 


Gu7 


Resistors Cased in Ceramic. 
Midget wire-wound resistors, sealed in 
steatite tubes, can be used in place of 


bracket-mounted resistors where space is 
at a premium, Rated at 7 watts, these 
Greenohm Juniors ©, made by Clarostat, 
measure only 5/16” dia. by 1%” and are 
made in values from nearly zero to 5,000 
ohms, They come with 2” bare pigtail leads, 


Antenna 
Mounts on 
Chimney. A mast 
holder that can be in- 
stalled on any chim 
ney in a few m 
will ease the problem 
of installing television 
and FM antennas. 
Two galvanized steel 
bands large enough 
to encompass any 
chimney are supplied 
with the mount. The 
unit can also be screwed to the side of a 
building or to a wooden post. South River 
Metal Products Company, South River, 
J., makes the mount to sell for $7.50. 


ates 
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Flat on Idler Bumps Turntable 


Russer-coverep idler wheels used be- 
tween the driver and turntable rim on rim- 
driven phono motors may develop a flat if 
left standing in one position. Flats cause an 
audible bump at every revolution of the 
turntable; they are most likely to develop 
during the hot summer months. Before go- 
ing away for the summer, unseat the turn- 
table to relieve pressure on the idler. And if 
the trouble should develop, you can replace 
the idler or turn it down carefully on a lathe 
to restore perfect roundness. 


Switeh Near Phone Cuts Radio 


Tirep of running to reduce radio volume 
every time the phone rang, we mounted a 
toggle switch near the telephone. By con- 
necting it in series with the radio line cord, 
we can now turn the set off right at the 
phone. The wire leading from switch to 
radio is stapled to the baseboard.—Arthur 
Trauffer, Council Bluffs, lowa. 
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‘Troubles Traced te Comdonsers 


Distortion, loss of 
volume, and squeal- 
ingina ‘radio can often 
be traced to a faulty 
electrolytic condenser 
in the cathode of the 
power output tube. A 
typical value of this 
condenser is 25 mfd., 
50 volts. 

When a set suddenly 
loses volume but can 
be brought back by 
banging the cabinet or 
flicking a light switch | 
in the room, the elec- |} 
trolytic in the cathode 
of the second detec- 
tor (57, 6C6, 6J7, etc.) 
may be leaky. Its value 
is 5 mfd., 25 volts. 

In replacing either 
of these bias condens- 
ers, connect the posi- 
tive terminal to the cathode and the negative 
lead to the chassis or other ground.—Frank 
Tobin, Manhattan, N.Y. 


Tape Reduces Sheek Hazard 
Tue: tiny zeroing screw on the face of a 
0-300-ma. plate meter on a transmitter 
proved to be loaded with high voltage. An 
accidental touch produced a painful and un- 
red shock. To prevent recurrence, I cov- 
ered the head with adhesive tape. It is easily 
removed when adjustment is necessary.— 
D. J. Bachner, Queens, N. Y. . 


Cheek the wear on the miter-gauge bar with a 
micrometer. Heaviest wear occurs at the ends. 


Hammer out extra width on the ends of the bar 
to compensate for the amount that’s worn away. 


File the edges of the widened area until the 
bar just fits snugly. Keep the edges square. 


Use a triangular file to clean out the groove 
comers, Check the fit of the bar frequently. 


= 


| | 
The table groove also may wear. If the bar 
binds at certain points, file the groove there, 


Flatten the bar once more and file the edges 
again, if dressing the groove leaves it slack. 


Restoring the Aovuracy ff al Miter Gauge 


Hene’s a method of reconditioning the mi- 
ter-gauge bar of an old circularAsaw. If 
the bar is worn to a slack fit'in the table 
groove, it’s hard to cut accurate angles. 

Heaviest wear on the bar usually occurs 
at the ends, The groove wears away at the 
center. You can check the bar with a mi- 
crometer or calipers. 

As the first reconditioning step, remove 
the head and hammer the ends of the bar for 
about 14” until they are wider than the 
groove. In the drawing above, the ham- 
mered ends are exaggerated. 

With a flat file, dress down the hammered 
edges until the bar fits the widest part of 


the groove, often at the near side of the 
table. Make certain the filed edges are 
parallel with’ the centerline of the bar. 
Chamfer the corners to prevent binding. 

In most cases, this should complete the 
job. However, there are times when the 
bar is a snug sliding fit in part of the groove 
but binds elsewhere. In this case, dress 
down the narrow spots in the groove, using 
a flat file on edge. Finish the comers with 
a triangular file. 

Try the fit of the bar frequently. When 
it slides freely, reassemble the head, adjust 
the stops, and you're ready to put the saw 
to work.—Whitney K. Towers, Los Angeles. 
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rial Offered 


te to tackle the 


ashing Ma 


Many handy men hesi 


Inc., 
e of materials, complete with illus- 
trated instructions, to show the ordinary 
home owner how to do this work at all 
vital points. 

Priced at about $20, the pa 
ten 18” by 48” copper sh 
bronze nails, Two packages are said to 


ted wi ister 


toaster, and other fre- 
quently handled elec- 
tric plugs are less 
subject to damage if 
the plug is filled with 
plaster of Paris, A 
bit of cloth stuffed 
around the cord open- 
ing will hold the plas- 
ter in the plug until 
it has set.—R. F. 
Donovan, Jersey City. 


Plugs 


in tanks Man's Package 


contain sufficient material for the average 
house. The copper sheets are easily formed 
to any desired shape and nailed into place 
without special tools. 

At the left above are some of the sheets 
The 48” dimension was chosen as adequate 
for flashing the head of standard windows 
and doors, On the roof, the 18” width fills 
most valley requirements, Instructions in- 
clude tips for making craftwork of scrap. 


Clock Gear sare utes as Saw 


A ciock gear 1 
be used in a drill 
press as a small saw. % 
It's useful for cutting 
fine slots or kerfs in 
model work. Th 
teeth can be filed 
sharp. Feed the work 
easily, making several 
light cuts to the re- 
quired depth, against 
rotation.—Herbert 
Pfister, Bronx, N. Y 


70071 
es 


Paper Clip and Suction Cup Help You Use Ruler 


Two ready-made conveniences for han- 
dling flat and triangular rulers are a small 
suction cup and a spring-type paper clip. 
Press a suction cup in the center of a flat 
ruler, and you can pick it up easily. Archi- 
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tects, engineers, and others using a trian- 
gular scale will find that the clip facilitates 
manipulation of the ruler and keeps the 
scale on the side being used.—M. A. Jacob- 
son, Chicago. 


Crawler-Type Tractor Moves Between the Rows 


Prorettep by a 1%-hp. gasoline engine, 
this caterpillar garden tractor has good 
traction on any type ground. Since it travels 


$07/ 


Polish Can Holds 
Ax ericiey carpenters ghalking, line 
may be made froma shoe-polish can. Drill 


the holes in the top and base of the can for 
the dowel and the wood screw. Cut a piece 
of sheet metal for the crank and use a pot- 
lid knob for a handle. Fasten an end of the 
string to the dowel with a small tack. Half 
fill the can with powdered chalk. The line 
is rechalked each time it is rewound.— 
Roland Cueva, Manhattan, N. Y. 


Water Pan Protected by Inverted Hamper & 


Cucxens frequently overturn their water pans or scratch 
dirt into them. A simple guard for the water pans can be 
Rem: 
stave, sawing through the center hoop which is stapled to 
each stave. It is a good idea to place a weight, such as a rock, 
on top of the hamper to keep it from > overturned. = 


made from regular tomato hampers. 


between the rows, inftead of straddling 
them, the tractor can be used even after 
plants reach shoulder height. Although it 
weighs 230 Ib., it is 
easily maneuverable, 
Gas, clutch, and cul- 
tivator controls are 
located on the han- 
dle bars. Cultivator 
teeth are adjustable 
from 9” to 24” width 
and to a maximum 
depth of 5”. The 
revolving track is 7H” 
wide. The tractor is 
a product of the Gray 
Inc., Min- 


Board Blockade Fools the Pigs 

A pic's life is a tough one, The grass al- 
ways looks greener in another field—but 
what are pigs going to do when up against 
a contraption like this? They can walk be- 
tween the boards, but there just isn’t room 
to turn and head toward the places they're 
not supposed to be. Nor will they scramble 
over the boards, for they dislike scraping 
their bellies over an edge—Marion L. 
Rhodes, Knightstown, Ind. 


N 
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Homemade 


Exhaust Fans 
Beat the Heat 


1 just a little windoy 
a husky attic fan, t 
plans and tips. 


Whether you n 
ventilator o 


OOLL achieved by an exhaust fan i 

generally more satisfactory than cool- 
ing obtained with a table or floor fan, In- 
stead of being a mere air stirrer, an exhaust 
fan works by replacing heated or contami- 
nated air with cooler or fresher air, 

For cooling or ventilating a single room, 
an 8” to 12” fan installed as a windyw ven- 
tilator is often valuable. Ordinarily“plaged 
to discharge outward, it can be tumed 


With wings folded back, this window fan will 
support itself on a table for use in a room. 
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directly, Such 
a fan will be useful in a living room, bed- 
room, and kitchen; and it'll also be b 
in the darkroom or workshop, especi 
during dusty operations or while painting, 

The little window ventilator shown was 
built around a standard 9” table fan of long 
previous. s It’s designed in three 
which makes it easy to in- 
hin the sash channel of a window 


casing, 
In working out your dimensions, make 
the oveggll length about 4” than the 


winddw recess so there'll be clearance for 


A length of channel held by 
the three dural panels when 


ing nuts locks 
is in a window. 


Mounted in a window, this 9” fan sucks out 
hot air and cooking or painting odors efficiently. 


the wings to straighten, Also allow about 
w” on each side of the fan opening in the 
center section, and leave space above and 
below for the angle or channel. The open- 
ing, which can be cut neatly with a metal- 
working blade in a jigsaw, should be about 
the same as the fan-blade diameter. Screw- 
held brass clips hold the guard to the panel; 
most fan guards are strong enough to sup- 
port the motor easily. The base is discarded. 

The panels are hinged through brass 
strips riveted to the channel. Two different 


strip riveted within the channel takes 


ips hold guard on. 


If fitted with light baflles, it would also be 
handy for ventilating a small photo darkroom, 


fhods of stiffening the ends of the wings, 
using channel or angle, are detailed in the 
A 17” length of channel fitted 
with a bolt near each end locks the ven- 
tilator in a window or with its wings bent. 

Many variations on this basic ventilator 
are possible. It could be modified for semi- 
permanent installation at the top of a win- 


dow. Or if its chief use is to draw in out- 
side air directly, it could be fitted with a 
screen or air filter. Locating the blades 


within a little cowl or tunnel would prob- 


wine 
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Bent to give pi 5” steel disk anchors the 
blades. It’s drilled and slotted before bending. 


ably boost effici And rubber mount- 
ings would cut noise to a minimum, 

For cooling several rooms or even a small 
bungalow, the 20” belt-driven fan shown 
will do a fine job, It’s designed to take full 
advantage of the maximum width of a 
standard window; and although portable it 
can be left in place for the season, since it 
doesn’t interfere with the window 

A doweled hardwood framework, built 
like a sturdy picture frame, is constructed 
to a size that will just fit within the window 
casing, Cleats screwed to the casing pre- 
vent the frame from touching the sash. Two 
slotted metal plates engaging screws in the 
casing hold the bottom in place; and barrel 
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Blades of .064” al are caretully rive 
ed to the disk. Note that the blades are dished. 


bolts at the upper corners of the fan enter 
holes in the casing to secure the top. A 
rectangle of i” plywood with a 20” open- 
ing fits a rabbet in the frame and is held 
with glue and nails. A shelf at the bottom 
takes the motor and fan platform, while 
plywood sidepieces support a guard of %” 
hardware cloth. 

Mounted on a platform of bent and 
brazed steel angle, the fan shaft runs in a 
pair of ball bearings. Those shown, found 
in a surplus outlet at about $5 a pair, take 
aX” shaft; but a 4” shaft would do as well. 

The fan blade proper can be purchased 
in a supply house, but isn’t difficult to make 
if you have metal-working equipment, To 


ints secure th red hard- 


Doweled, glued ji 
rabbeted for the plywood. 


wood frame, which 


duplicate it, cut a stiff steel disk 5” across 
and scribe two diameters at 90 deg. Saw in 
along each line for 1%”, drill a center hole 

nd blade-rivet holes, and then bend each 
ment to an identical angle. 

Lay out a heavy-paper pattern for the 
blades, 10” long, 7” wide, and proportioned 
like a fat-ended paddle. Cut the four blades 
of .064” aluminum, taking care to get them 
identical, Curve each of them shown in 
one photo and rivet securely to the dis 
For the hub use a lathe turning or a junk- 
box finding—perhaps a small, trued-up floor 
flange. Fasten on the blade assembly with 
steel bolts, using a “pip” turned on the end 
of the shaft to center the di 

Revolve the fan slowly by hand, bending 
the blades so that the same point on each 
one describes precisely the same circle. 
Check for static balance by allowing the 
shaft to revolve on a pair of knife edges, 
correcting by filing the heavy side. 

A motor mount slotted for adjusting belt 
tension is screwed to the shelf, and %” 
V-belt pulleys, sized to give a fan speed of 
about 600 r.p.m., are installed. The motor 
can be any constant-duty type rated at from 
1/20 to 1/10 hp. 

For an attic-type exhaust fan, you'll prob- 
ably want a blade of greater diameter, 
driven by a 1/6- or Si-hp. motor at a some- 
what slower speed. If the attic is fairly air- 
tight, especially around the eaves, the fan 
may ‘be installed in a window or louvered 
grille. If it isn’t tight, this isn’t advisable 
since the fan may suck air in through the 
eaves rather than up from the lower floors. 

In cases like this it's best to put the fan 


Light steel angle, bent and brazed, provides a 
strong platform without obstructing air flow. 


low blocks are 
, but aK" s 


The finished job, pictured from the discharge 


ide. Hand grips i nt in moving it, 
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ie “dog house” built by D. W. Hertel en- 
closes exhaust fan. Its discharge is to the left. 


in a “dog house” on the attic floor, discharg- 
ing toward a window or louvers located 
downwind of the prevailing wind direction, 
The intake of the dog house is up through 
a ceiling grille. Two photos show such an 
installation built in his home by D. W. 
Hertel, of Cincinna 

Attic fans, being designed to draw heated 
air up from the rooms below and to replace 


¢ the usefulness of 
Disassembled at left is a home- 


Automatic controls incre 
exhaust fans, 


made thermostat built around an cther wafer of 
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Ax seen from below, the fan is mounted over an 
attic hatch in upstairs hallway of Hertel home. 


it with cooler outside air, are gen 
erated only at night, Therefore, since the 
fan is often used during sleeping hours, it 
should be vibration-free. Comparatively 
low blade speeds are preferable. 

Though you can get along with a plain 
manual switch, automatic controls for an 
attic fan are a convenience. One method is 
to use a commercial time switch to turn on 
the fan an hour or so after sundown and to 
cut it off late at night, A further refinement 
is to put a cooling thermostat in the circuit, 
wiring it so that the fan will run only if the 
post-sundown temperature is above a set 
point. The thermostat, which can be home- 
made or purchased, will stop the fan when 
the temperature drops below a set point, 

If you make your own, an ether-wafer 
it of the kind used in poultry incubators 
Il give you a good start. Mount it in a 
ple frame with its actuating stud tripping 
a snap-action switch, Leave a little springi- 
ness in the action so as to get a temperature 
differential at the critical point, or else 
the fan start and stop repeatedly near 
it—Walter E, Burton, Akron, Ohio. 


the type used to control poultry-brooder heat. 
Center picture 
time switch th: 


hows it assemble: 


At right, a 
will control fan’ 


operation, 


= 
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SX SHEET ‘BEND 
je oS Ha 
e—trwist BEAK 90%/| HOLE 
H z 


Water Toy Amuses Child 


Here is an action toy, operated by drip- 
ping water, to keep your baby contented 
in the bath, The duck can be made of light 
sheet metal, acetate film, or 1/16” plastic. 
It's mounted on a wire attached to a vacuum 
cup. Cut the figure as shown, making cer- 
tain that the rear of the duck slightly over- 
balances the front part, Bend the upright 
piece projecting from the back to line up 
the two holes for the supporting wire. Give 
the beak a half twist so it presents a flat 
surface to the drops of water. Bend a loop 
in the end of the wire after passing it 
through the holes, and paint the duck in 
colors.—Raymond DeBusk Jr., Muncie, Ind. 


Wire Brings 
sort 


ye Bait to Hand 


Ir you've wasted 
time and patience re- 
trieving live minnows 
from a jar, you may 
want to try this ar- 
rangement to bring 
the small fish within 
reach. Pass a stiff 
piece of wire through 
a perforated can lid 
and through the top 
of the jar. Bend the 
wire beneath the lid 
as shown and just pull 
it up for fresh bait as 
and when you need it. 
—Roland Cueva, New 
York Gity. 


ie Bobber Slides on Line 


‘Tue line snaps into retaining eyes on each 
end of this bobber and runs through a deep 
center groo This allows the bobber to 
slide between the sinker and a knot of thread 
wound around the line, keeping the bait at 
the proper depth. If the bait hits bottom, 
the bobber lies on its side. Weighing only 
% oz., it is made of corrosion-proof Tenite © 
by Namco Manufacturing Co., Minneapolis. 


Sprinkler Reverses Ltself 


Tims rotary sprin- go7—. 
Kler is table to y 
cover 


to 90’ 4in diameter. 
Pressing a reverse gear 
and setting the stop 
causes it to sv 
back and forth through 
any part of a circle. In addition, it may be 
set to water a long narrow strip. Made by 
the Double Rotary Sprinkler Co., Kansas 
City, Mo., it sells for about $18. 


Notched Cork Lets Air Escape 


Everyone who uses 
those small bottles of 
India ink probably has 
seen excess air in the 
bottle push the cork 
out as soon as it was 
put in place. A small 
notch cut in the side 
of the cork, as shown 
in the drawing, per- 
mits excess air to es- 
cape. Thus the cork 
stays in.—Raymond E. 
Haven, Monroe, Ohio. 
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Chiropodist Modelmaker Turns Feet into Inches 


Fon a living, Chiropodist Walter J. Tes- 
key, of Pittsburgh, treats ailing feet. For 
relaxation, he produces working models of 
various machines, all to exact scale, 

Two of his products are seen here. At the 
more & Ohio “Presi- 
The engine and tender 
contain more than 4,000 parts, most of them 
machined in Dr. Teskey’s tool-jammed home 
shop. It burns soft coal and gets up 125 Ib. 
of steam, ~ 

At the preseattifee, the tender is minus 


$04 € 


Tus junior-size tractor, driven by five- 
year-old Robert Scattini, is of all-welded 
construction. It was built by the boy's 
grandfather, J. J. King, of Salinas, Calif. 


equipped with a master clutch through 
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Just Like Daddy’s, Midget Tractor 


its wheels and trucks. To save construction 
were sacrificed to the model at 
the right—an electrical substation on a rail- 
road car. This model was built on a rush 
order for the Westinghouse Electric Cor- 
poration. It guided engineers in the con- 
struction of full-size equipment designed to 
take power from transmission lines near 
railroads, 

The doctor's latest model is a transformer, 
also built for Westinghouse. ‘This required 
about 5,000 separate pie 


Is Boy’s Toy 


which two belts drive a pair of flat sprock- 
ets. Tighteners on the belts act as steering 
clutches when released by pulling the steer- 
ing levers. Either track may be locked by a 
foot-operated drag brake. The disk harrow 
is the type used with small garden tractors. 


Miniature Dinosaur 
Guards Desk Pen 


A JUNIOR version of Tyrannosaurus, larg- 
est of the flesh-eating dinosaurs, will 
guard your desk pen. You'll enjoy whittling 
this prehistoric nightmare down to pipe- 
dream a 

Lay out the figure on %” squares, using 2” 
stock. Although any softwood will serve, I 
find redwood carves easily. Regular carving 
tools are fine for this job, but even a pen- 
knife will do. Form the scales on the back 
vith a small gouge if you have one. Sand 
lightly after carving but don’t round off all 
the cuts 

Tyrannosaurus was a 38’ Jong monster 
that walked on his huge hind legs. His dis- 
tinguishing features were m and 
teeth nearly « foot long. So lend your carv- 
ing an authentic and appropriately fero 
cious touch by emphasizing the teeth with 
white paint, 

Use small, roundheaded tacks or es 
con pins for the eyes. Set them hi 
the head as in the photograph. 
lips and nostrils red to add real 

For the base, u: ble 
You may want to use t will con- 
trast with the figure. For example, maple 
will look well with redwood, or a walnut base 
with pine, It is an irregular oval about 7” 
long and 4%” wide. Rough-carve the sides a 
shown. The tree stump i: high and 
in diameter at the b First turn or whit- 
tle it to its general shape. Then carve the 


Vibrator Adapted as Engraver 


AN ELectnic vibrator that has outlived 
its original usefulness may be converted to 
a carving and engraving tool. Remove the 
rubber vibrator head and replace it with a 
crew or with a piece of drill rod. 

Cut the’s s shown at A for a wood- 
carving tool. Heat and bend the rod as at 
B and C for metal or plastic engraving. After 
grinding the points, harden and temper 
them. In operation this tool describes a 
1 circle rather than the linear in-and- 
out motion of a commercial vibrator-type 
tool.—Andrew Kovak, Bronx, N.Y. 


sides to resemble bark. Drill the hole in 
the top at about a 60-deg. angle. 

Darken the top of the base with stain or 
paint first. Then varnish or shellac all the 
parts, Fasten Ty stump 
to the base with glue and small screws. The 
pen is the type that may be bought without 
a base.—Elma Waltner, Hurley, 8. D. 


sury 1948 2IL 


Sheet brass can be used for most of the parts. File down the top edge of the scale area, 


Balance Tips at Hall a Grain 


ENSITIVE to % grain and direct reading 
to 1 gram, this chemical balance is en- 
tirely adequate for a home laboratory. Two 
sets of weights are used—one cor g of 
1, 2, 5, 10, and 20 grams; and another of 
1/16, %, %, %, and 1 oz, The beam frame, 


Align the jig so line a-a is even with the top 
of the frame. The middle support points down. 
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scale, stand, pans, pointer, poise, and pan 
pivots were all shaped from 1/32” brass. 
Knife supports were cut to size from an 
annealed hacksaw blade. The three sections 
were then retempered and finally ground 
and honed to a perfect edge. This edge 
should be smooth and in the center of the 
blade cross section. Mounting lugs and 
screws for attaching the scale may be ob- 
tained from an old electrical socket. The 
spacers came from a radio condenser. 
Counterweights were made by threading 
a tinned brass nut on a brass rod, centering 
this assembly in a #” hole bored in scrap 
wood, and pouring in molten lead. The 
counterweights were then sanded smooth 
and painted bl. 
jig, ¥” by 1” by 3”, is required 
for positioning the knife supports. Assemble 
so line a-a is flush with the top edge and one 
end at the exact center of the beam. Point 


e ts on a Place on a level 
surface when in use. A case (right) is desirable. 


the middle knife down and align the sharp 
edge with the part of a-a carried around the 
end. Position the end knives with the sharp 
edge up, even with the %” line. 

Screw the scale to u block of wood, ex- 
actly parallel to one edge. Then use a 
square to scribe true lines at both ends of 
the 44” scale area, Now use dividers, cut- 
ting the 4%” distance in half and then divid- 
ing the halves, Finally, divide each of the 


four spaces into five ‘equal parts. Each 
one of the 20 equal spaces then represents 
-1 gram, 

After the scale has been mounted, plac 


it on a level surface, With the poise at zero, 


HEAT AND: 
PULL TAPER 


99 


Droppers Madé from Tubing 

Gass and rubber tubing and a suitable 
cork are all you need to produce a useful 
laboratory dropper. Heat the glass over a 
wing top on a Bunsen burner, draw it out, 
and break off. For a fine jet, draw it almost 
to a thread.—Jo Ro Jung, New Orleans. 


A magnifying glass helps bring the scale 
exact balance, A wire frame supports the glas 


bring the scale to balance with the counter- 
weights. Place a 2-gram weight on the left 
pan and move the poise to the 2-gram 
mark. If the pointer is deflected, the poi! 
is heavy. File off a little at the bottom and 
again start from zero, Continue this try- 
and-file method until the -poise is the cor- 
rect weight. 

Weights were made in this instance by 
filing down pieces of brass strips until they 
matched known weights. The brass weights 
ranged from 1/16” to \” thi It's easier 
to make weights of bar solder, You'll 
need a shallow pan and a counterweight for 
it.-J. A. Appelquest, Leonia, N. J. 


SEPARATORY 
FUNNEL, 


Second Funnel 
Saves You Time 


Two funnels 
better than one when 
you are filtering a so- 
lution in the labora- 
tory. They'll let you 


are 


save your attention 
for some other job. 
Mount a_ separatory 


funnel above the reg- 
ular filtering funnel, 
as illustrated in the 
sketch. Fill both fun- 
nels with the solution 
and adjust the stop- 
cock so that the liquid 
drops from the top 
one at the same rate 
as it leaves the bottom one. This setup fil- 
ters twice as much per filling as one funnel 
would.—Kenneth Knauss, Allentown, Pa. 
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Car Engine Heats Baby’s Bottle 


Ir you travel by automobile with a baby, 
here's a method of eliminating roadside 
stops to heat bottles, Use engine heat. The 
a bottle slipped under the 
of my car. 
tension to keep it there while driving. The 
milk heats to proper temperature in 20 
utes.—D. E. Zook, Lt. Comdr., U.S. N. 


Wire BE 


der Protects Bristles 


Bent to an L- 
shape, a piece of wire 
provides an excellent 
means of suspending 
a brush in a tall bot- 
tle. It keeps the bris- 
tles from resting on 
the bottom and 
spreading. No. 9 wi 
is a good size. Slip 
the short end into a 
hole bored in the 
brush handle. The 
long leg should ex- 
tend beyond the bris- 
tles. — Benj. Nielsen, 
Aurora, Neb. 
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There’s enough . 


Paint Holds on Galvanized Iron 


Satisractory application of paint to 

galvanized iron has long been a problem. 
If the surface isn’t prepared first, a reaction 
is set up that causes the paint to peel. Vari 
ments have been used from time 
them a vinegar wash, 
n Chemical Paint Co., of 
now introduced a solution 
called Lithoform ® that is said to anchor 
the paint. Applied with a brush before 
painting as at left, it forms a stonelike zine 
phosphate coating to bond the paint to the 
metal, In the upper photo, it was used on 
half the roof. Right half was untreated. 


ous tre 
to tir 


Beeswax Aids Drivin; 


I nap to drive a £0 
number of nails and 
screws into hardwood 
and, in some places, 
into knots. More 
often than not, the 
nails would bend, 
and it was almost im- 
possible to drive the 
screws. Beeswax rub-» 
bed on the points 
helped. A convenient 
carrier for the wax is 
a %” hole drilled 
into the hammer han- 
dle.—George J. Polak, 
San Pedro, Calif. 


of Nails 


WEIGHT ADJUSTMENT 


Hydraulic Tractor Seat Features Weight Adjuster 


Tus tractor seat has an 
hydraulic shock absorber in spring 
to control the action and prevent rebound 
pitch. The seat is quickly changed to ac- 
commodate a 75-Ib, boy or a 300-Ib. man, 


Can Supports Pot for Painting 

Wate painting a flower pot, you can 
keep paint off your fingers by pi ig the 
pot down over an ordinary tin can as in the 
photo at right. Leave the pot on the can 
to dry. Thus the surface will not be marred 
by premature handling. 


Hene’s something to keep your cow from 
kicking over the milk bucket—a combination 
stool and pail-holder, It was put together 
with a few boards and a piece of heavy 
wire. The pail rests on a horizontal member 
that projects from the solid front leg. Drill 
holes to take the wire. Then insert wood 
screws from underneath to meet the wire 
holes. The screws will hold the wire— 
Marion L. Rhodes, Knightstown, Ind. 


simply by shifting the spring assembly into 
different notches, This varies the leverage. 
Easily mounted on any tractor, the seat is 
produced by Knoedler Manufacturers, 
of Streator, Ill, 


slre- 


Insulating Board Saves Bench 


‘e assembling material with 
a sheet of soft insulating 
board at lea thick will make the job 
easier and prevent damage to your work- 
bench, Place the work on the board and 
drive the nails into it. You can then pry the 
work from the board, turn it over, and 
quickly clinch the protruding nails on a 
metal plate, anvil, or upended flatiron.— 
R. O. Lissaman, Brandon, Man, 
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Plywood Kitchen Eases Camp Work 


Roapswe campers who favor at least @ 
few home comforts will appreciate this com- 
pact, all-plywood camp kitchen. It’s easily 
carried in most luggage compartments. 

All of the outer faces and the main ver- 


Old Candle Stubs Cast to Make 
Long. sting Big Candle 


Save those burned-down pieces of can- 
dles, By remelting them you can make one 
big, stubby candle for lights-out emergen- 
cies or for use in the summer cottage. Tie a 
big nail to a piece of thick, soft cord, which 
will serve for the wick. Drop the nail into 
an empty can, securing the cord with a 
stick laid across the top. Center the wick in 
the can. Melt the candle stubs and pour in 
the wax. When the wax has hardened, the 
big candle may be pulled from the ean by 
the top stick. If it sticks, dip the can in hot 
water.—E. Handleman, Portland, Me. 
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tical partition are 4” stock. Other parts are 
of X” plywood. You can tailor the size of the 
various compartments to your own camping 
needs, Vertical partitions are dadoed for 
the horizontal panels, which are staggered to 
avoid weakening the upright pieces. Double 
lap joints along the outer edges insure sturdy 
construction. 

Instead of being hinged in place, the front 
panel is removable for use as a table top or 
bread board. When closed, it is held in 
place by two hooks at each side. Handles 
are attached at each end and the top will 
accommodate an average gasoline stove. 

The bread compartment at lower right is 
hinged at the bottom and has a spring-but- 
ton catch at the top. This compartment is 
6” high and 13” wide. Ample provisions for 
several meals along the road can be stored 
in the other spacés afd drawers. Finish with 
varnish.—Edward R. Lucas, Poulsbo, Wash. 


Easy to use ... inexpensive 


Why not get in on the fun of making 
better pictures than the next fellow? 
It's as simple as one, two, three. 


it Kodak attachment 


Be" 45 Ask your Kodak dealer to show you 
a 8° the wide choice of Kodak Filters and 

Combination Lens Attachments 

He also has pocket-size Kodaguides 

that give correct camera settings 

for filter and film combinations. 


EASTMAN KODAK CO. 
Rochester 4, N. Y. 


“Kodak” is @ trade-mark 
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GHT FILE FOR THE JO 


7 
is a “must” in 
saw sharpening 


NUMBER OF SAW 


POINTS PER INCH Use 
5 
AAA 7 asoutan rarer 
A AAA ore sn tare 
f 6° oF 7” SLIM TAPER 
8 7" EXTRA SLIM TAPE 
b> SLIM TAPER: or 
&* DOUBLE EXTRA SLIM TAPER 
eA 
to 5” or 6” EXTRA SLIM TAPER 


RI 


In filing a handsaw, two things are im- 
portant toward making it “zing” through 
the wood true and fast: The file must be 
the right size and a good brand. The 
table above tells you about the sizes. The 
trade-marks below tell you the brands 
widely considered 6 

Count the teeth per inch in your hand- 
saws, band saws, miter saws: take the table 
with you to your hardware dealer: ask for 
Nicholson or Black Diamond brand —and 
equip yourself with the most effici 
sharpeni 
booklet, “File Filosophy.” tells about saw 


filing and about files in general. 


NICHOLSON 
FILES FOR EVERY PURPOSE 


(Un Canoda, Port Hope, Ont.) 
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Dunks Small Parts 


A spectaty designed motor now gives 
greater efficiency to this small-parts clean- 
ing machine. Metal parts and instruments 
that are too delicate to be handled manual- 
ly are placed in a work basket, shown above, 
and dunked in each of the jars for cleaning, 
rinsing, and drying. Three separate sets of 
parts, held in a triple nesting basket, can be 
cleaned at one time without the danger of 
being mixed up. Made by the L & R Manu- 
facturing of Arlington, N.J., the unit 
is completely self-contained. 


Realistic Toy Milk Car 


Press a remote-control button and the 
doors of Lionel’s new milk car fly open; 
then a toy milkman emerges to push eight 
miniature milk cans onto the platform one 
by one. The cans are loaded into the top of 
the car, which can be operated on 0- and 
0-27-gauge track. 


Clean out rust with 


DU PONT Cooling System CLEANSER 


Before your engine is ruined by overheating, clean out 
rust and scum in the radiator. Just pour in a can of 
DU PONT COOLING SYSTEM CLEANSER, run the 
engine 30 minutes or more, then drain. No reverse flush- 
ing is necessary. It dissolves rust—cleans thoroughly, 


quickly, and safely. 


Then keep out rust with 
DU PONT Acid and Rust INHIBITOR 


After cleaning out the radiator, you can keep it free from 
rust all season by pouring in a can of DU PONT ACID 
AND RUST INHIBITOR. This neutralizes the acid and 
prevents damaging rust from forming. 


Avoid radiator leaks with 


DU PONT Cooling System SEALER 


‘You can stop leaks quickly and securely —and make the 
cooling system LEAK-PROOF—by pouring in DU PONT 
COOLING SYSTEM SEALER. It will not clog the 
radiator or harm hose or metal parts. 


BETTER THINGS FOR BETTER LIVING 
++: THROUGH CHEMISTRY Reus 


PAT.OFF. 
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FUSSY FANS 


pleased as punch [ 


Vuvensacs | 
Gnrémuaster Wf 


best buy in home movies... all 
\_ the film you want right now! ) | 


OOD movies all the time make Cinémaster II | 
loads of fun. Easy to load, a pleasure to op- 
erate, costs less t0 use. You'll take movies of your 
family . . . vacations . . . parties, pets and picnics. 
And there's never a shortage of film — Cinémaster 
uses all makes of color or black and white includ- 
ing UniveX Single 8 film. At every reliable camera 
store. With [3.5 lens, $1.90. . {2.5, 66.65 . . {1.9,96.75 
UNIVERSAL CAMERA CORPORATION 
New York, Chicago, Hollywood 


L3 


UNIVERSAL'S TONEMASTER 


UNIVERSAL'S CINEMATIC 


Bes bu Best buy in 16 mm. sound 

Projectors. Combines 24 fea- 
driven fures formerly available only 
‘capacity 400 fr ‘Coated at much prices. Reel 
#16 lens... 135.00 Expect, Fal hour "550.00, 


(ror Pictures that CAKE... wclick a Vumersat 
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” Quick Patching 
Floor Ceme d 


ye 


Fill in cracks, ruts, shallow holes 
and spreading seams in concrete 
floors Smooth-On No. 7B Quick Floor Patch 

. Made especially for patching concrete. 
Hardens quickly and stays in place, for it expands 
slightly as it sets. Buy Smooth-On No. 7B by name 
and number in 1-, 5: 20- or 100-Ib, size. If your 
hardware store hasn't it, write us. 


FREE Leaflet and Handbook 


Leaflet shows how to apply Smooth-On No. 7B. 40-page 
‘Smooth-On Handbook describes other Smooth-On Cements 
and shows many time-saving, money-saving household and 
auto repairs. Cracks sealed, leaks stopped, loose parts 
tightened. 170 illustrations, "Write for both—free—today. 


SMOOTH-ON MFG. CO., Dept. 58% 
570 Communipaw Ave., Jersey City 4, 


Do it with 


SMOOTH-ON 


NO.7B IRON CEMENT 


(eae 


BLADES 


‘Made in widths from 1/8" to 1-3/4" 

Ms ae mace work 

‘Math of bade will extend the seope of 

ne, Harel Paramount 

Altay Steel ‘prope 

‘led am ll axes 
TAL 


‘Your satisfaction is guaranteed 


BURRILL SAW & TOOL WORKS 


405 €. Main St. Hien, N.Y. 


Dependable | 


CHAMPION — 


America’s Favorite Spark Plug | 


Pack a lunch and pile the family into the car, and 
all out-of-doors is yours to enjoy through the mere turn of an ignition key. 
The key to good ignition and o carefree day is the most dependable spark plug 
you can buy. Be sure you have dependable Champion Spark Plugs in your engine. 
They are the overwhelming choice of such experts as the racing champions 
of land and water, and are preferred and used by most motorists. 
Champion Spark Plug Company, Toledo 1, Ohio. 


FOLLOW THE EXPERTS DEMAND NEW DEPENDABLE CHAMPIONS FOR YOUR CAR 
Listen to the CHAMPION ROLL CALL... Horry Wismer's fost sportscast every Fridey night, over the ABC network 
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Which of these 
new drills 
catches your eye? 


Which of these slick new hand-drills would you 
like to have at your work-bench right now? Both 
have that clean, solid Look of a good tool that any 
craftsman recognizes. Hard to choose between 
them? Why deny yourself either one, when you 
can own both for so little! They're the finest look- 
ing drills we've ever made, released now to cele- 
brate Millers Falls’ 80th ‘Anniversary. At your 
hardware store. 


Machine-cut gears; *Oilite” ff 
spindle bearing with ball J 
thrust; true-running | 1/4” 

chuck with 3 hardened jaws. 
Easy-grip plastic handle holds 
8 standard points (1/16" to 
11/64"). 


Millers Falls 
Ye" HAND DRILL 


y04 5” 4 


Slightly higher 
in the 


Complete with 
B-drill points. 


Exposed metal parts 
nickel 


lated steel and 
luminum. 
ion spring 
gives quick hand 

ight drill poi 
to 11/68") in 
rugged plasti 
Dial the drill you want, 
and out it drops. 


Millers Falls Company + Greenfield, Moss. 


Celebrating 80 Years of Toolmaking 
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Fiberglas®-insulated holder, which attaches 
to a kitchen wall or door, without danger 
of scorching the surface’ on which it ix 
mounted. The iron rests against. flanges, 
which bend so that any type can fit inside. 
The devi manufactured by Wil-Stan 
Products, of Akron, Ohio. 


GE Transformer Bushing 


Tue rocketlike object above is the largest 
transformer bushing ever built by General 
Electric. Shown being lowered onto an 
experimental transformer in the compar 
Apparatus Works at Pittsfield, Mass. 
26-foot-long bushing und transformer 
a rating of 360,000 volts. Hoover Dam’s 
287,500-volt units were the highest-voltage 

formers built at Pittsfield prior to the 
mstruction of this new one. 


NG LASTS LONGER WITH MARFagey 


THAT cusHiony FEEL! 
® 


You want lubrication that does its stuff—not for just a couple of 
hundred miles—but for 1,000 miles and more. That calls for 


tougher, longer-lasting Marfak Chassis Lubrication. Itreally sticks | 7,2 
to bearings and wear points. You can feel it in the cushiony way 

your car rides and the easy way it handies. Applied by chart, never 

by chance. Ask your nearby Texaco Dealer, the best friend your 

car ever had, for Marfak Lubrication. 


THE TEXAS COMPANY 


‘Tune in: TEXACO STAR THEATER every Wednesday night featuring Gordon MacRae and Evelyn Knight. See newspaper for time and station. 
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Quickly Reached with a 
HARLEY-DAVIDSON! 


Every highway and byway 
leads to holiday land, every 
road reveals new pleasures .. . 
in the world’s greatest sport, MENDS - 
motorcycling! Go picnicking, 

vacationing, adventuring, where fOKEN CHINA, TOYS, ETC 
and when you please! Take in 
exciting race meets, gypsy tours, 
hillclimbs, endurance runs! En- 
joy the new sense of freedom, 
the thrilling fun that's always 
yours whenever you swing into 
the big, comfortable saddle of a 
smooth-riding, fleet-footed Har- 
ley-Davidson, Owning a world’s 
champion Harley-Davidson is 
easier than you think. See your 
dealer today. Mail coupon now. 


Available Only Through Snap - on's 
Direct-To-User Tool Service 
WRITE FOR INFORMATION 
SNAP-ON TOOLS CORP. + Kenosha, Wisconsin 


PAINTERS’ 
STRIPING TOOL 


[NOW you can do your ow exp 
ture, ies, model panes win 
Signs. troteu 

{oor ime tie Ws easy fo paint stag, curved, 
‘Greular, even paraiel hiner wt any eal. Mandl 


WENDEL MFG. CO, S234—-A™“Lnsin Ave 


Chicago Ta 
ATOOL<:. 


NOTA anusy a 
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100K ar aut THE soBs MULTI-TOOL wit vo For vou 


ee 2 Multi-Tool is the portable, self-contained, power source that will 
ourTEITAL | rive a wide range of machines and shop tools. Controlled speed 
00 ab fi 


eed 
Sea how 


FOR A HUNDRED AND ONE JOBS 


Simply take Multi-Tool to the job—wherever It Is, ONE Multi-Tool 
will run dozens of different machines — cut equipment costs — eliminate 

Use it for grinding, drilling, sawing, and for running feed 
‘corn sheliers, cement 1, forges and dozens of other uses, 


This compact power source 1s rellable, eaty 
Te cel artim every ways Operetas for 6 
et pes “Three Pp ey ‘integral 


few cents an hour, Three: 
with ‘Multi-Tool! auiomatic 


SPEED CONTROL. Fing 
select spued you ‘need 
Tool will hold to thet spe 
aition permits engine #0 T 
fools or belts. ee ect 
Up to I% h. p,, Multi-Tool will do dozens 
ebs"for fot: Gir erature today. 


mits you to 
so"and Mihi 


5 Aut vatic tras 
is while you change 


CONTINENTAL MOTORS CORP. 
MULTI-TOOL DIVISION 
$20E Ford Building Detroit 26, Mich. 


DEALER INQUIRIES INVITED Please send complete, free, Multi-Tool catalog 
, Name 
Continental] Motors Corporation 


‘Multi-Tool Div 
DETROIT 26, MIC! 


“Company's more fun... 
since Paw glued his chair to the door with Weldwood Glue” 


When you want a wood-to-wood bond that will 
really hold . . . remember Weldwood Glue. It’s quick 
to mix... easy to use... tremendously strong... 
stain-free ... rot-proof... and permanent. At hard- 
wate stores, lumber yards, chain stores, in 15¢, 35¢, 
65¢, 95¢ and larger sizes. United States Plywood Corporation, New York 18, N.Y. 
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PLASTIC RESIN GLUE 


ie KEEPS COLORS’ 


FROM FADING! 


THE SOONER 
YOU SIMONIZ YOUR = 
CAR THE BETTER! 


» 
( MAKES VEW = 
CARS LOQK 
( EVEN BRIGHTER! 


for longer lasting 
beauty and protection! 


Simoniz gives your cor gorgeous beouty . .« 
protects the finish . . . keeps colors from fading. 
‘And you can do a professional job—in half the 
ithout © buffer! For © “quick 


time— ick-up” or 
to clean your cor before applying Simoniz—us 
Ligui IF (iF the fi 


unusually dull, restore the luster wi 


Simoniz Ki 


Paste Simoniz Kleen 
beauty—follow up 
fomous Simoniz! 


For lasting 


‘THE SIMONIZ COMPANY, 
‘eHICAGO 16, 


SIMO} 


MAKES THE FINISH LAST LONGER 
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Thousand-Ton Squeeze 


Wercixc 300,000 pounds and capable of 
exerting a force of 2,000,000 pounds, the 
giant press shown above is considered the 
most advanced hydraulic testing machine 
ever built. Made by the Baldwin Locomo- 
tive Works, it is in operation at the Univer- 
sity of Washington's structural research 
laboratory. The machine will take specimens 
up to 10 feet wide and 80 feet long, and is 
used for tension and compression as well as 
for transverse testing, Several new features 
in the design make the steel columns more 
rigid than has been possible up to now, giv- 
ing the machine greater accuracy and ver- 
satility. It will be used in special testing 
research for industries in the Northwest. 


NEW FIVE-IN-ONE SHOPSMITH 
OUTWORKS SINGLE PURPOSE POWER TOOLS 


le extension, Mitre 


"and saw blade 
Dia, Depth 
with 


Shopsmith Brings You Five Sturdy Tools—Circular Saw— 
Wood Lathe—Dise Sander—Horizontal And Vertical Drill Press— 
All Engineered Into One Space-Saving Unit—59" Long By 21” Wide 


1TH SHOPSMITH you get the 

five basic tools shown here 
—also convertible to grinder, 
buffer, router, drum sander, 
shaper, scratch brusher. And 
you can change from tool to 
tool in less than one minute. 
Each tool is . 


BUILT RUGGED 
Has cast iron headstock and 
carriage. Centerless ground and 
polished steel ways. Heavily 
reinforced table. Four life-long 
grease-sealed Fafnir ball bear- 
ings. Weighs over 200 pounds. 


PRECISION MACHINED 
Each Shopsmith part is preci- 
sion-machined, factory-tested. 
Carriage is precision-bored and 
gauged. Gives cutting tool and 
‘work support constant relation- 
ship. You can work more ac- 
curately with Shopsmith. 


WAIT TILL YOU SEE IT! 
Thousands of craftsmen are 
finding new fun and profit with 
Shopsmith right now. And more 
Shopsmiths are on the way. If 
it isn't in your city today, it 
will be soon, Write for full 
details and free descriptive 
folder. 


—_———. 


_ ee 
Magna Engineering Corporation, 
465 California Street, 

San Francisco 4, California 


COMPLETE 
FIVE-IN-ONE TOOL 


$15950 


With special % H.P. ball 
bearing motor, $195.50 


Sift as verricat 


iLL PRESS 
Capacity: Drills 
to center of 15” 


hardened 
Spindle Feed: 444", 
d 


tip. 


Dise Diameter: 12”. Table Dimen- 
14" x 17". Tilting Table, 
Equipment: 12” dise, Mitre gauge, 


HORIZONTAL DRILL PRESS 

Only Shopamith performs this highly. 

useful funetion, No limit to length of 

work. Provides accurate method of 
@__ trilling for doweling, ete, 


34” between centers, Swing: 15”, 


Variable speeds. Quill Feed: 4%". 
Equipment: Tool rest, Drive center. 
Dead center. 
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‘The only portable spray painting 
outfit having 4 cylinders in space 
usually required for one. Painta 
buildings; refinishes automobiles; 
inflates tires; lubricates 
and farm machinery. Does more 
‘work in an hour than hand brush- 
ing in a day. Uniform pressure 

without pulsation. Ideal for home, farm, 

service station, machine shop and con- 
tracting painter. Factory tested and 


Anco*RAIN-MASTER® 
“Dead- Locker” 


WINDSHIELD WIPER 
ARMS and BLADES 


BLADE SNAPS-ON... 
” 


ler does not 


CAN T FALL OFF ct for immedi 


CAN'T BLOW OFF 


[A war-born invention—by ANCO—first| 

for military aircraft—now for your car. 

DON’T SHOOT YOUR 
GAS-PUMP MAN! 


He's doing the best he can, Sure, he 
knows how dangerous it is for you to 
drive your car. . . in stormy weather 
.. . with your dull old windshield THE CAMPBELL-HAUSFELD CO. | 
wipers that SMEAR and SMEAR. He'll 151 RAILROAD AVE. HARRISON, OHIO | 
gladly put on for you quickly a pair 

of keen new ANCO RAIN-MASTER 
Wiper Blades and Arms, He has them 
—Newest Models! But he forgets to 
remind you? Too busy? You can’t 
shoot him for that! 


AT 
iii: MAKE 


After all, it's YOUR car to protect. So 
YOU remind HIM. Get RAIN-MAS- 
TERS... . patented features . . . original 
equipment for years on De Luxe models 
of quality cars... and on high-grade 
used also on our fighting 
Tanks and Trucks and 
.- because ANCO RAIN- 
MASTERS clean quicker, clean cleaner 
+ + + last longer. 
May save you 2 costly smeshup! 
Ask for RAIN-MASTER Windshield Wiper 
‘Arms ond Blades next time you buy gos. 


ants Peceinel Paseoae Raters Sake Tah 
tHe ANperson COmpany 


GARY, INDIANA 
Our Thirty-tirst Year in This Business 


(Guides you to hobby happiness 


Woodworking handbook and catalog | 
of HOMECRAFT® rove ie 


Shows how you can have 
home shop without spendi 
money! Gives you useful inf 
Plan for woodworkiy 

hints oa using 2 ban 


‘Method of enlary ioe "plane and and draw: 
ings. Names of helpful books. Get 
your copy of Catalog HC-1! 


‘Ask us for your Homecratt deale 


a Ee end 
SANDEE MUFFLER CO. 
BOx 296 LA TH. LOS ANGELES 43 CALIF 

2624 W. SLAUSON AVE. LOS ANGELES, CALIF 
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MAKE * MORE 


‘ONEY 


Applying or Selling 


CORKSTONE 


‘A General Purpose Mognesive Oxychloride Flooring 


THE MODERN PLASTIC FLOORING 


Dealers & Agents Wanted 
WRITE FOR DETAILS 


LASTING PRODUCTS COMPANY 
200 Block 8, Franklintown Rd, Baltimore 23, Md. 


ASSEMBLE YOUR 
OWN CAMERA 


GET A A GENUINE DELTA 
REDDY/ife- 


6-volt. Shoots beam $2% | 
800-fe. Light revolves \ 
ina circle—"stays put” 

at any angle you set. 
Dozens of uses. Buy at 
hardware, sport, and 

electrical stores, 


Delta vs: 
Say You Saw 
It In Popular Science 


ELECTRIC 
S\LANTERN 
~\ 


1c CO, 
Indiana 


New Type 
Hearing fiid 


“Needs No = 


to you. 
s to sales- 
. Hear better or pay nothing! 


MONEY-BACK TRIAL! 


Weer the Zenith "75" at home, at work, anys 
where. If It isn't better than you ever dreamed 
ANY hearing aid could be, return it within 10 
days of receipt and Zenith will refund yout 
money In full. 


Because it needs no “fitting,” it comes to 
you by mail—no salesman to high pressure 
You, no embarrassing lesrooms. 
f its price had to include “ting i middle- 
men’s profits and high sales commissions, 
the Zenith “75” would have to sell for $195 
instead of $75. So do as tens of thousands 
have already done. Order your Zenith “75” 
—mail the coupon today. 

BY THE MAKERS OF THE WORLD-FAMOUS ZENITH RADIOS 

took only to your doctor 

for odvice on your ears and hearing 


AIL THIS COUPON TODAY-— 


is” 
Bing tetpeg wien ten Gaye of receipt and eet 


Elis tax of $1.50 in [imois ox Mew York City; 81.88 in 
Colifornia, except Los Angeles, 


o Plas cond me roe deaipnvelteratare 


Nome | 
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AMERICAS FINEST 
a 60iL 


ppe Is Stereoscopic 

Suor workers get a better look with this 
microscope when performing minute indus- 
trial operations, Images are seen right side 
up, in three dimensions, through separate 
eyepieces that are adjustable and designed 
to accommodate workers wearing safety 
goggles. A glass plate, clipped to the ob- 
jective holder, protects the lens from oil and 
flying chips, Developed by the A 
Optical Co, of Southbridge, Mass 
strument comes in 9-, 18-, and 
models. 


the in- 
power 


NEW anti-sludge ingredi- 
ents, new rust-inhibiting agents, 
greater penetrating power and 
balanced viscosity make famous 
3-IN-ONE better than ever. There 
are hundreds of uses for regular 
3-IN-ONE Oil around the home, 
office, workshop and garage. 
Buy a can today! 


Shields Phone Cables 


A new cable sheathing has been de- 
veloped by the Bell System to help end thé 
phone shortage. Lead, the usual cable 
sheathing, is scarce, so the new sheathing 
is made of aluminum and_ polyethylene 
plastic. It is to be used in local exchange 
areas on pole lines and in underground 
conduits, Cutaway section in photo shows, 
from left to right: wiring, paper binding, 
aluminum sheeting, and covering. 


3-IN-ONE 
HEAVY BODY OIL 


Lubricate, prevents rust and 
arnish, is aon-sludging and 
will not run off, a: 


8UY BOTH TOCAY! 
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FAMOUS CLINTON GASOLINE ENGINES... 


4 NEW; Complete, ready-to-run, compact, dependable 4cycle single cylinder aiscooled gasoline engines, by 
world’s largest producer, specializing in 114 ro 3 H.P. engines. Over 300,000 in world-wide use. 

MODEL 700A 
MODEL 1100A 
MODEL 701s 
MODEL 1103AS 
MODEL 700AB: 
MODEL 111 


orRDER DIRECT..-aNnD SAVE! 
These are all Pactory-Fresh Engines—Not War Surplus—With standard 90-day guarantee 
Srter With coafdanc, Send Check'or Money Onset Uammediate insured Deiveron”aichoat 
mace. 700 asa 6 percharen SopwAsstete SS ce tare Bike Bee 


CLINTON ENGINE CO. © 16353 East Jefferson © DETROIT 30, MICH. 


MAKE HOLLYWOOD STYLE CEMENT POTTERY, 


coftes tables, stucco-rock, | tm General-Purpose 4-Ohm Intermittent Tests 
rith chemicals, Start with, smail capital. ‘THE “EVEREADY” NO. 950 FLASHLIGHT BATTERY 
MOLLYWOOD CEMENTCRATY OUTLASTS ALL OTHER BRANDS! 
aszre witaeiond Roe CEMENT Ged 46, cant, 


Say You Saw It In Popular Science 


* 10 Official Ranger Rifle targets 
F R E E «descriptive folder telling how you 
can become a sharp-shooting Ranger 


Rifle shooting with a “22” is loads of fun 
and thrilling competition! Why not join the 
thousands of riflemen all over the country now 
enjoying RANGER shooting activities. Send 
for 10 free official targets and free folder today! 


HERE’S WHAT THE FOLDER TELLS: 


How co be a RANGER—How to get the 
3-inch orange, silver and black shooting 
‘emblem—How to “play safe" with a gun 
—How to get more free literature (tips 
on shooting expert’s advice)—How to 
start a RANGER Rifle Club. 


SPORTSMEN’S SERVICE BUREAU 
343 Lexington Avenue 
New York 16, N.Y. 
Please mail to me free and without obligation: “How To Be An N.R.A. 
National Rifle Association) RANGER” and 10 official RANGER targets. 


eee eee eeeenane, 


SAVAGE ARMS CORPORATION 
This advertisement sponsored by CHICOPEE FALLS, MASS. 


auvy 1948 231 


NEW BALL BEARING 
LIVE CENTER 
Designed for maximum strength and r- 
fidity, the Ball Bearing Live Center is 
| Tecommended for high speeds, heavy 
| Toughing cut, ete.60 de- 
tree. point runs in sub: 
precision ball 
which is easly 


or extra Contr wy No.3 tpt 
3S 


shank... 
With No.3 shank 13.50 


e 
shavi ng SOUTH BEND LATHE WORKS South Gena 22nd. 
comfort plus paatuaiaseior 


‘STROP YOUR RAZOR 


ASA 
BARBER DOES! 


7 


FILLS HOLES, CRACKS, DENTS, GOUGES 


Htsmen use these finest fillers 


| 
| 
| 


2 of. Tube 
Postpaid -25¢ 
“Street, San Bernardino, Calif. 


Ottawa Self-Propelled Buzz Master 


CLEARS LAND FAST! Powerful 7-HP motor 
with friction eluteh for safe operation. Cuts 


‘STROPS — CLEANS 
WITHOUT Has latch palley for belt work. 
REMOVING BLADE OTTAWA MFG. CO., 1-801 Brush Ave., Ottawa, Kansas 


RAZOR, STROP 
‘5 VALET BLADES 


WRITE FOR your FREE COPY OF THE new | 
KRW HYDRAULIC PRESS BOOK 


Deseribes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 
Hand-operated, Electric-operated 
and Air-operated Hydraulic Presses. 


Write for your copy today. 


K. R. WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N. Y. 


232 ropurar science 


Choose a screw driver just as carefully as you fence’ tod 


pick a plane, chisel or other fine tool. And don’t Phillips Screws. 

try to make one screw driver do for all jobs. The fy "Svages wie. 

best costs so little, it’s a real economy to have a 

full range of sizes and styles . . . long ones for 

more powerful driving, short ones for close- 

quarter work and the correct tip width to fit all 

sizes of screws. Blades tempered entire length. 

Stanley makes them all the Stanley way. Be aes iat 
Coupon brings you two eenetraction 

books . .. one FREE, the other peeks isda’ 

the popular workshop textbook, ies 

clothbound, illustrated, just $1. TNE TOOL BOK/OR HRI WONES 


———4 STANLEY J|- 


‘Stonley Tools, Reg. U.S. Pat. OFF. I 


278 Elm $1, i 
we “oo HARDWARE: HAND TOOLS: ELECTRIC TOOLS 


Pens pend ne iy rete mal FREE ockit. “The Jo of Accomm”, | 
Pree sal psa re my Ue ets ot fo Armee 
Utara Say Tot Co ofan Es, Rents Bo Oe) 
name. 

avoness—— ae ! 


cry. sig STATE = 


NO. 1009... 
handy for ight ff 
laces, Blade 11" 
fong. Unbreakable 


MANIFOLD PRESSURE 
BOOST CONTROL 


Speals are 4 inches in diame 
hhigh. Tanks are 1115 inches high by BY wide 
by 16¥5 inches long. 


40c each to cover postage and 
handling) 


‘ot weshing cars, wails, of 
‘Wooden Klox, reslly nice beach 4 7 such. 

shoes wooden, soles approxi- —Sises— 
mately 5/8” thick with cotton smell, medium, lerge 
web top, sizes 6 thru’ 12. 

(Add 35¢ 0 

end 


‘order $2.00. No C.0.0. shi 
Mich-Residents add 
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POWERBIKE 


Esto Protection rfc gets you there safely and economically 


Worth To 16 Yo u? i The motor is in the rear, mounted low to aid 
bolance and handling. No grease to rub off on 
your legs, no hot fumes blowing in your ->\) 

foce. 100 miles per gallon, 30 MPH. fe} 

Te HP fon cooled seghee tick sorter’ Mh 

coutomatic clutch, fits any man’s or 

women's bolloon- 

dealer or write dir 

TERRITORIES AVAILABLE. 


SAGINAW PRODUCTS CORP. © SAGINAW, MICHIGAN 
“ 


a 
Sew blade tits 
Table stays Rot 


Pont Kn KING 8” SAW 


© All your “construction” work — shelves, cabinets, 
forniare = can be builtin a fraction of che gime with ens 
‘st * 20" 


has o33 ahead of blade, BS 


en penod 
| Power King dealers roday, or send postcard NOW ONLY 


ee for free literature. 
IMPROVES LUBRICATION Se es 


CUTS ENGINE WEAR e we a2 Siena Seal Met 


Division of ATLAS PRESS COMPANY 


234 rorurar science 


Flames With a Purpose 


Resemnuinc the fiery hoop through which 
circus acrobats leap, this is the shell of a 
ball mill being subjected to a special pre- 
heating treatment before welding. The spec- 
tacular firing, necessary because the cylinder 
is made of both armor plate and mild steel, 
is done by a circular gas line with continuous 
pinhole outlets. The scene illustrated in the 
photograph above, taken at the Mount 
Vernon, Ill, plant of the J. P. Devine Mfg. 
Co., shows the pre-heater at full blast 
while a welder works in the background. 


Paint Retards Fire 


A SINGLE coat of this self-sealing, ready- 
mixed paint gives a fire-resistant surface to 
plaster, concrete, steel, or wood, A wash- 
able product, it comes in an assortment of 
pastel shades. The manufacturer of the 
paint—called Fire Stop ®—is Plicote, Inc., 
of Pittsburgh, Pa. 


“I'm simply MELTING!” 


Mail this coupon to = NAME. 

rusts STREET. 
Philip Carey Mfg.Co. 

Cincinnati 15, Ohio CITY... 


Exen on summer's hottest days, your 
home can be up to 18° COOLER with 


Crey ROCK WOOL INSULATION 


GET THIS FREE BOOK 
where to "'comfortize’ 


«shows how and 
your home. 
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Stucco Spraying 
+ Today’s Outstanding 
Business Opportunity 


Perfect pictures always 


Snap each scene only once—knowing 
for sure that you'll have a perfect pic- 


h COLORCRETE! 


BUILD YOUR OWN ENLARGER 


(era settings f any camera, 
(| any film including color. Avoid dis: 
5 appointments . . . save film. At photo 

dealers everywhe 


» WESTON 


EXPOSURE METER 


oday for Free Iustrated Folder 
CALIFORNIA TECHNICAL PRODUCTS CO. 
8510 Werner Drive, Dept. K-7, Culver City, Calif. 


et et et cm a ce 
" #985) 
un 


ment photographers ote 


NEW Lowest-PRICED ARC WELDER 
Makes All Types of Welding Easier 


Here is the world’s easiest welding .._ the new "Linc- 
welder” 180 AC, Its exclusive "Arc Booster” makes 
arc striking as easy as striking a match. Simplifies (GMen 
welding of all kinds. PREPAID 
Safe to operate... open circuit voltage never exceeds 
$2 volts. Built for rural power lines... draws less than 
37 amps. when welding at 180 amps. Approved by 
power companies and REA Of highest quality indus- 
Trial-type construction... yet sells for only $150, the lowest 
price of any welder of thi capacity, Full details in Bulletin *&. 
370. Write your local Lincoln Weldealer or The Lincoln 
Electric Company, Dept. 312, Cleveland 1, Ohio. 


SEE IT... 
TRY IT 


“Lincwelder” 


the amazing 
“Are Booster” 


Accessories at slight extra cost. 


IMMEDIATE DELIVERY! 


F. 0. B. ROVERSFORD, PA. 


B® BENCH SAW 


CUTS THROUGH 2%6" 


Fable 12"e14" Tinto ds"—Ollte beornge Sipping Wt 


AMERICAN MACHINE & TOOL CO. Inc. 


DEPT. 200 OYERSFORD, PA. 


BUILD YOUR OWN 
POWER LAWN MOWER 


LITERATURE 
The Rite Way 


FASTEST PLANER inthe WORLD 
at this Low Price $4900 
BELSAW Multi- eat, Planer A 


Speed un production? Increase zour 
‘profits! E 


self-feeds at 24 feet per | 
lowest 


The right one! From the complete six- 
modél Evinrude line, it’s easy to choose the 
motor that gives you exactly what you'd like in 
powet and performance. Three thrilling four- 
cylinder motors . . . smoothest on the water! A 
brill ‘Sportwin” with dozens of exciting 

Two models with the revolu- 
tionaty FISHERMAN DRIVE — weedless, shoal- 
riding |snag-procf « - . boon to fishermen! See 
your Evinrude dealer — look for his name under 
“Outboard Motors” in the yellow pages of your 
phone hook. Catalog FR! VINRUDE 
MOTORS, 5808 N. 27th St, Milwaukee 9, Wis. 


28 thrilling new 
features — it's 
complete even to 
«a fuel gaugel 


|e Soe Strainer 
Qiao ts 
\ sta coun 


horsepower, 


FIRST-IN OUTBOARDS®=_29th YEAR 
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DON’T DIE for 
a CIGARETTE 


Get this Amazing Invention: 
HANDS YOU A LIGHTED READY-T0- 
SMOKE CIGARETTE while You Drive 


‘Avolde Accidents, Ends risky fumbling for ciga- 
)) teties, “atctes” or dasnboara lighter. Clamps os 
any steering post. Endorsed by safety’ authorities 


Ny) 


Sensationat 


without 1osine control of steering wheel. Sold by ead 
Ing stores every«here—or mai! Coupen Seiew. Do it now! 
for sure-profit plan. 


DEALERS! JOBBERS! W: 
cae | 


| 79 Madison Aven; New York 
Gentlemen: Send me the PRES-A-LITE prepaid. | 
Enclosed is check (J oF money order (for $698 


ADDRESS, 


Ifyou havea workshop—at home or in business 
2 ce te ee 
siti aicaal ak pot ee 
fj plate model si tetera ta 
mncerinaais tole doe ateeeer a 
: By 
of practice, even jverything te 
afc ee cee Syne, 
Y Some ctap meer aie cnet 
goon pay for itself. So make your: complete 
Senter el omen mean 
ial Ite ERIE Oe 
apie egiieee Arar one 
aasien erence; beater 


WARNER ELECTRIG C0. 1512 Jars Are Cogs 2, iat, Dep TB 
{ Gentlemen: Send Free Sample and Details to: 


fismnss an veut aT 

PRACTICAL * SAFE * LOW COST * TRANSPORTATION: 
‘New. low cost transportation. Practical. Safe, A pleasure to 
drive. Home assembly keeps cost low. Just bolt together our 
factory built units. Immediate delivery. Send 25¢ for detalled 
cireular with large picture. 4-view drawings, price of all 
parts. Or send for actual Assembly Book with 42 photo- 
graphs, blueprints. drawings, aketches AND above literature 
—all for 81 (refunded first order). 


BE mice morons mec. co 7-8 | 
You ARE UNDER ARREST! | 


‘Bring Crooks to Justice Through 
CRIME DETECTION! 
icra: 


Pol 
fills, engraves,. sharpens, slots.” sands, 
See akkeioate ceamelane, 18RD: co, BO” Accessory Set 

iditional. Order today. FREE CATALOG, 


FOREDOM ELECTRIC CO. Dept. F-108, 27 Park Pl, W. Y. 7 
WOODWORKERS e 


cONSTANTINe MASTER MAN 


ee Serhan 
iascuierion 


ALBERT CONSTANTINE 
east ‘street 


LECTRIC TY 2 wisheone 


for @ Onan gasotine- 
ven Ele 
"teoalamtent 


woes 


Write For folder 


Address, 


=oneenecces 
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D. W. ONAN & SONS INC. 


2785 Royalston Ave., Minneapolis 5, Minn. 


4 1 mot 
ee great outboar' 
é sg a choice of three 6) ‘outboard mot 


‘There’ x, and enjoy yu woul 
y to Man A MARTINS the Snes feature J 
Manis Fasive features which PAVE | 
outboard Take a tip from 1a Martin? 
formal in outboarding es 
who say Wis, Divion ee OTORS, 
Se maRTIN MOTORS Ee cee soles bY: are erefer Company (Canada) Uae 
Cone 1 Presse 


reacebura, Ontarta Drilon NOTE 
The NEW Standard of Performance! 


}, WITH MOLLY YOU CAN FASTEN ANYTHING [7 


P and do it quickly, neatly and safely. MOLLY will hold’ 

e r fixtures securely t0 floors, ceilings or any hollow wall con- 

~, struction... Simple to install, all you need 

- _) isa screw driver. Sold by leading hard- 
ware stores everywhere. 


Write for Free Descriptive Folder 


Lig ~ MOLLY CORP 
2 ‘2 (OUET STRET 
oH Pe 
PLACE ur ¥ FIXTURE 
FIXTURE < MOUNTED 


SERVICE ANYWHERE arral 


No matter where you are—whether it's in an ogricultural community, @ small 
own, of a bustling metropelis—you'll find nearby parts and service facilites for 


CLINTON ENGINES | sioNey * 


350,000 users of these famous, easy storing, CLINTON engines ore 


: - = power when needed. F = D a 
For fll information write Dept 1O1PS | ELKTON mm 
2 POWER RANGES 

1% to 2H.P. + 2% to 3 HP. re 


1s Powered BEST When CLINTON Powered||WICHITAIE 


Eff 
Hl 
at 
i 
li 
Fs 
i 
i 
I 
t 
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a) 


\y). YOU CAN DRILL 


fal replaceable Di pe 
ihrough ‘mony feet of solid’ rock “without re: 
sharpening. i 
up. Do the wor 


ine to operate the 
ot 38 


Write f 


YOUR OWN WELLS! 


improved CONSOL 


imple to operate, easy to set 
E yourself at small ‘cost, 
34 HP. Electric Motor or 1¥2 HP. 
"CONSOL” Well 
ies per minute, 
free illustrated booklet. 


rr INDUSTRIES 
West Cheshire, Conn. 


Tear Out This 
Coupon and 
Mail Teday! 


store or rift 


Become a skilled woodcarver 
in 20 minutes! 


— with the amazing Dumore Carvie: 
‘a delightful hobby, complete in one toll 


Carve useful ornaments for the home 
distinctive rifts — fine carvings that sll 
The Carvit reproduces models (from dime 

thop) in beautiful mahogany 
and other fine woods. Just trace the model 
‘The Carvit doce the rest. With an index 
attachment, you can carve objects. like 
Busts and'siatuctees, 1 great fant See i 
at your hardware or department store to= 
day, of write for full details 


THE DUMORE CO., Dept. G-59,Racine, Wis, 


Check 


Please send me complete information on the Carvit, 


a 
Gj Please send me one Carvi 
o 


$48.50 enclosed, 


Please send one Carvit. with index attachment, 


$58.25 enclosed. 


Shipping charges C.O.D. 
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QUALITY LATHE DOGS 


Heavy malleable iron. Tail shaped to 
fit face plate slot. Standard Dog has 
square head screw. Safety Dog has 
headless screw. Prices for either style. 


Capacity Price 


Capacity 


SOUTH BEND LATHE WORKS South te 


Price® 


rand Rapids, Write 


Toa QUICK 
Gldenominy 
interes whether core 


is | 


*\ KLOK INST. 


Grand 


if veteran, 
Peninsular Bide. 


olds 2, Mil 


BUILD or BUY... SPECI 
© Torg-Lest Axles * Bull Dog Hitches 
Porking Jocks, Sofety-Engineered by 
ANY 


Y, 


NEVER FOLLOW A WRONG STEER 


GO BY HULL COMPASS 


AUTOMOBILE 


AuTOMoBILE 


Ohie 


MOTORS - PLANES -CARS -BOATS-MODELS 


400 Pictares — 2,000 Model ems 


SPECIAL: U-Control or Free Flight Flying Outfit 
i plete with motor, plane and over 30 needed a 


payreys 


AMERICA'S HOBBY CENTER, it 


tye eR RRR RRR HH HK 


ponwane JAG" 
oy SAW 


REGULARS17.95 VALUE 


1 Advertising SPECIAL 
AT ONLY 


$1345 


© HOBBYISTS 
|GHT PRODUCTION 


Ottawa “YARD-MASTER’ 


‘New 2-HP mower with two. 


soil tilling, pumping, 

‘spraying and many other Iabor- 

saving jobs. Sold only direct to 
user, “Pree details. Low price. 
‘OTTAWA MFG. COMPANY 

4-801 Lawn Ave. Ottawa, Kansas 


Dea Getter Yob 


WITH ONE OF THESE 


EMPIRE LEVELS 


ALUMINUM LEVEL — No. 151 
achined, 9 Beautiful Tool, with Patented, Re- 
2 — 45° Viols, 18%.......$6.00 
50 $7.00 


‘Order EMPIRE LEVELS from your local dealer. 
Write direct for liter 


EMPIRE LEVEL 
Box 97, Dept. 707 Mi 


MFG. CO 


‘They say it takes an old, experienced craftsman to 
appreciate the value of a wood shaper. Perhaps this 
new Atlas shaper will change that idea — because 
here is one of the most versatile and helpful tools 
you can have in your shop. It will handle all your 
shaping work on chairs, tables, desks, lamps, cabi- 


nets, beds, doors, trim, window moulding, storm 
windows and screens, And every job you tackle will 
come out as smooth and finished as the work of a 
master craftsman. 

This is one of the new Atlas woodworking tools 
built to industrial quality standards for the men of 
America who really know tool values. Use the 
coupon for complete information. 


ATLAS PRESS COMPANY 
755 N. PITCHER ST., KALAMAZOO, MICH. 
MAIL TODAY FOR NEW FREE CATALOG! 


| GENTLEMEN: 
1D LIKE TO HAVE COMPLETE INFORMATION ABOUT 
THE NEW ATLAS WOOD SHAPER. 


NAMI 
‘ADDRES: 
———— = 


sury 194a 24 


You've seen the CUB Sports Trailer on local lots 
for more than $500. You've envied CUB owners 
who could afford the luxury of an all-metal trailer. 
Row "you can have a CUB ‘of your own—for 
$279.50. 


Here, for the first time, is a full-size trailer in con- 
struction kit form—at less than the cost of mate- 
Tials alone, Best of all, assembly is so simple that 
you can build the CUB with a crescent wrench 
nd screw-driver—in less than two days. 


‘Actually, th i but ready to roll when it 
leaves our factory. Aluminum panels are precision 


nd hit the road with a streamlined sportster that 
ays for itself on one vacation. 


Hal’ parts except t 
F.0.B. Los Angeles, price for full ki 


(C.O.D. shipment will be made if at least $50 
deposit accompanies order) 


Write for illustrated booklet 


National Trailer Stores 
Dept. 66, Box 2353, Terminal Annex, 
Angeles 54, Califor 


ALLIED’S GREAT 
RADIO CATALOG! 


172 Value-Packed Pages 
SEND FOR IT TODAY 


¢ Je 


Everything in Radio 


At Lowest Prices! 
Get ALLIED'S Jatest Catalon— 
biggest and most complete in 


Radio! Tremendow 


new Television rece 


value 


m station equipment, 
Sound Systems. Everything fof 
the Builder and Experimenter— 
thousands of parts, tubes, test 
instruments, tools, ‘bi 
world’s 

r all at money-saving low 

prices! Get your copy today. 


"ALLIED RADIO CORP,, 833 W. Jeckson Blvd, Dept. 7-6-8, 
‘Chicago 7, tl, 
© Rush FREE 172-Page ALLIED Catalog. 
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AUTOMATIC SAW SET 


Set Saw TEETH Avtomatically—A00 


yer minute without effort. 
rerfect hammer and anvil ac= 
tion sets. teeth uniformly— 
tensions metal. No tooth 


breakage. Write today! 
Retooth Saws Aute 

with Bare I 
pitts, ONL tee 


‘wi lecular Maw 


CURIOUS? 


IN: A-SOTTLET 


a ahs it 


BRAUN CRAFT ‘Reval’ 


RovaL 


AIR CORPS Type P23 Headp 


Pa > 
THE SPEED CORP. 
2025-BN.E Sandy, Portiand 12,Ore. 


GENSCO 


} SLOYD KNIVES & 
WOOD CHISELS 


Sweden's toughest charcoal 
inlaid steel goes into these 
hand-honed, razor-sharp 
knives! They're ideal for 
wood, (plastics, linoleum 
+ for carving, carpentry, 
and general shop work. Curly 
birch, easy-grip handles. 614", 
6", and 74" lengths. 


Here's UNBEATABLE rool 
craftsmanship . . . Swedish char- 
coal steel tanged-bute wood 
chisels, individually heat-treated, 


tempered and honed! Blades @ 
have beveled edges for 
straight chipping and cut- 
ting. Curly birch handles 
Sizes from 4" to 2° wide. 
See Your Hardware Deoler or Write 
GENSCO TOOL DIV. 
General Steel Warehouse Co., Inc 
1830 N. Kostner Ave., Chicago 39, Ill 


DEEP TONE 
Dual Mufflers 


for Ford, Mercury 


ADVANCE MUFFLER CO. 


6800 5. Vermont, Dept. P5-78, 


models of Take-Alone™ 
Boats. Tyo — 


Be 
ee Oona 
out ton bibs 


in Original 
Factory-Equipment 
Choice 


More than 50% of all cars 
and trucks built during the 
past 10 production years 
have been factory-equipped 
with AC Spark Plugs, The 
choice of responsible 
engineers is your assurance 
of utmost reliability and 
top performance. 

You can continue to have 
such reliability and per- 
formance by buying AC 
—the original factory- 
equipment choice 
in spark plugs. 


pc 


o 
(at 
ny 


FIRST IN SERVICE, TOO 
Your AC dealer will check 


mths A 
they are of the Fight Heat 
Monge R 


MOTORS CORPORATION 
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Diug-tshing” instractions oy 1 
plug-tshing”inetractions by Tamous 


HELIN TACKLE CO. 


6342 Pulford 


JADE-LIKE STONE YOU 
CARVE WITH A KNIFE 


\CK GUARANTEE: !* rl 
‘Moto-Sander, send 


Flasher 


© Patented spinning auto light. Spins with the 
wind. The most beautiful light in the world. 
Red, Whi nd Blue. Nothing like it. Every- 
body wants one. Easily put on auto, truck, bi 
cycle, motorcycle, airplane or canoe, radiator. 
Spins facing front or back. Trade discounts. 
Money-back guarantee. Agents wanted. Be 
first. Write today. Pay mailman $2.00 plus 
postage when you receive the flasher, or send 
$2.00 and postage will be paid. 4 wings or 
flying ace-propeller. State which. 


SPIN LIGHT CO., 
373 Belmont Ave. Haledon 2, N. J. 
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MAKE LIFE-LIKE PHOTOS OF YOUR FAVORITE HOBBY 
WITH THE 


Pacemaker 


SPEED 
GRAPHIC! 


Do you have a detailed model 
train layout that you've never 
thought of photographing? Or 
one that you ave photographed, 
but not to your satisfaction? 
Start to take “breathing” pic- 
tures of your pride and joy with 
a new Pacemaker SPEED (or 
Crown) GRAPHIC! Whatever 
your hobby, you can get more 
fun out of it by taking sharp, 
clear shots suitable for hanging 
+ of for record purposes. 


It will pay you to see your 
deste 


GET PRIZE-WINNING PICTURES WITH Geatien cuales soutyleMeas 


Graflex, Inc., Room 32, Roches- 
ter 8, N. Y. 
— GRAPHIC cameras and ac: 


Western Division Office, 3045 Wilshire Blvd., Los Angeles, Cal. _ by Graflex, Inc., Roch 


RCD OVER 250 SURPLUS BARGAINS 


cr Seating, Saget idling, Faster Write for FREE Catalog PS-7 TODAY! 


Garage, Car Dealer «0 replace your Man ce 
ordinary idling. screw with GANE, ) 

the NEW. Carburetor improvement ‘MIR FORCE RAFTS, 
$1.73 each installed. 10 Day Free 

Teal Money Back Guarancee. Order 

Direce Mail eard for Free Da 

Gane 2425 £.57thSt.LA.1i1 Calif. 


REMOTE INDICATORS 


leator as described 
) 


with Remote Weather Vane 
In poputan SCIENCE, pe 180. March 19. 


Selsyn remote por indicators. | 


wher ths schol ane can toned 
| to the same pos Operates at any preol, zippered. Come 


| distance with only simple electrical P fond conopy. bang 


connections in between. 9 tos. Gov, cost 


Brand new units manufactured by | $25.00 vole. Prepoid $1400. Only, 
General Electric, 2Y% 


diam. by 31/4" 
long, with threaded shaft ond nut. 


ae RED |: E 
volt/60 cycle AC house current. Ca- Sfondard dry el 800) fo 


Pair operates with capoci 


pacitor ond a Genie 8-7 GOGGLES| (A) on. Ss 
included. 3% lapse tase tease, valve | Brond new 
STOCK NO. SEL-50. Pair | rubber foce pe. oxi, Ve joss batyates| (os obove) 


DUBIN ELECTRONICS CO., INC., Dept.rs-7 


"Moilerders odd TOR um 
ers otherwise doled. 
103-02 Northern Blvd., Corana, 
or bullet 


pa a EISLER SALES CO. saris cy mo 
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leoming spinner adopted trom a 
‘the new Crosley today 


‘operate for about 
my, eaty-driving, 

450 miles per gallon: Powered by’ the revolu- 
onary 4 cylinder Crosley COBRA. engine, 


=£RESEEF= 


@ FINE car 


For beautitut ul color catalog, write: Crosiey Motors, 
Tine, 3532-40 Spring Grove Aver, Cincinmati 4, OS 


an BENJAMIN aie 


BUS PIONEERS - ayaagy PISTOLS 
SEND FOR FREE FOLDER OF LATEST MODELS TO! TODAY 


FOR FREE COLD? OF Urea 

Heard ret eRe EVLA RAC 
wit Hah aire wrt 

iiagid CaRLE A White AP he 

tet ion so SF tae 


NEW FAMILY SAFETY JIG SAW 
READY! 


Dept. B-78 ROCHESTER, MICH. 
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NEW ADJUSTABLE 
COLLET BUSHING CHUCK— 


provides an accurate method for mount 
ing centerless armature shafts and simi 
lar parte in a lathe. Use in either heat 


of tail spindle. The brass collets 
Mare adjustable for running or 


driving fits. Chucks supplied with 
3 collets; 9/16", 5/8”, and .637° 
capacity. Extra round collets, 
4/4" to 1” by 16ths, $1.00 each. 
Chuck with No.2 shank $8.95 
Chuck with No.3 shank $9.45 


SOUTH BEND LATHE WORKS South tena 22,104. 


“1948” MODERN MOWER 
‘ALL PURPOSE Rotary Lawn Mower 
(© Mow lewns minum alley chesis 


AIR-ELECTRIC MACHINE CO., INC. 
LOMRVILLE, IOWA, U.S.A. 


Tingle ‘unit Tathe, drill presi. c 
inder and sander Uses 3 Ki. motor 


FREE terature today. 


amICL, RC, TST Chane, Ksomae, Midis FREE TRIAL-10 DAYS 
GIANT 


Astronomical Telescope 


100 diamete ieation. (10,000 area. magnification) 
Foctatny abe riper o° tect nigh. quatorial mounting. 
Heady ‘io setup and ‘uses ‘Full power and cleat vision 
Biattatsea’ Price $15.00" 30% deposit on C.0.D. orden 

DEPT, BT, SUFFOLK SCIENCE SERVICE, MANORVILLE, N.Y. 


EXPORT ORDERS ACCEPTED" 


STUDY AT HOME for Personal Success 
and LARGER EARNINGS. 39 years ex- 
pert instruction—over 114,000 students 
enrolled. LL.B, Degree awarded. All 
text material furnished. Easy payment 
plan, Send for FREE BOOK NOW— 
"Law and Executive Guidance.” 
AMERICAN EXTENSION SCHOOL OF LAW 
rae 1-PS, 646 N. Michigan Ave., Chicago 21, Il. 


Capable of making bronze castings of 
HE'S ‘and 6 pounds weight, aluminum, 
copper. brass, ete.. $2.80, $20.50. $42.00 
at Fock. Kansas City: Domestic eas supply 
lana 110 volt AC or DO energy required for operation. “Write for 
sieulst. KANSAS CITY SPECIALTIES CO. 

Box 6022, Dept. S. jansas City, Mo. 


EE 


“value packed 


Bue ~ 


iss 


write for it today! 


Litiyette Radi 


DEPT.KG-8,100 SIXTH AVE. * NEW YORK 13 


PACKAGED BOATS FOR HOME ASSEMBLY 


ox 
S 


ANE water 
INJECTING CARBURETOR GIVES 


Better Mileage & Pick up 
More Power & More Pep 
Cleaner & Cooler Motor 


feces Pre 
Only $24,25 Complete with Tank 


Continental Carburetion 
mond, Calif 


OCTA-GANE 5 * ed 
(Water Injecting, Carburetor PE 


Shows how to win 
Independence after 40! 


:¢ and freedom 
‘and your family? The 
dependent is to have a 
your own. This FREE book “INDE- 
AFTER 40" shows you @ proven, prac- 
ofitable way to start in spare time, with o 
necessary service in every community—sharpening 
saws with @ Foley Automatic Saw Filer. 


Start your own Business with 


SMALL CAPITAL 


independent 
‘con tool The way 
in is all planned 


Send for your free copy teday! 


FREE BOOK 


Send Coupon for 


| FOLEY MFG. co., 719-8 
Minneopolis 18, Minn. 


| Send me free book “INDEPENDENCE AFTER 40I” 


Foley Bidg., 


| | Address_ 


1 
1 
1 
1 Nome | 
1 
! 
7 
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z, YOUR low cost ride 


Q to anywhere 


TWIN 


the only bike motor 
with Extra 
Twin Cylinder Power 
Got zooming getaway, easy 35 
sm ph. cruising, 90 miles per gallon 
trom this revolutionary Rew form 
IF of trsnsportation ... high efficiency, 
upkeep trom 314 h. p. horizontally opposed 2 cycle 
pals. Auto type clutch for eery idling at 
loss belt wear. chrome plated tank 
sppearance on any color bike. « Easily 
installed on any man's Balloon tire bike... fully guaranteed. 
Factory Price $129.50 plus tax 


See your local dealer MARMAN 


Or use coupon 


Interested dealers PRODUCTS CO. 1¥C 
wee: 

7-0. Box 89, Inglewood, Cltrnia 

1D seed wo one rman Twin Motor with installation instructon. | enclowe 


$138.93 Check or Money Onder which Incledas $6.43 Federal sacian Sex 
4 [Send me lurther nlormation and descriptive Mature 


| you — pressing, straightening, 


The Right Press 


will save you money 


‘The right size press, chosen 
from the complete Dake line, 
will handle those hard jobs for 


‘Separating, or bending. Up to 75 
tons capacity. Manual, hydrau- 
lic, electric-hydraulic, or air-hy- 
draulic operated. Send for free 
bulletin, 


DAKE ENGINE COMPANY 


622 Seventh Street, Grand Haven, Michig 


PRECISION 


Accurate. Sturdy. dable Compass that, you're 
fo have with you at ail times because you wear Tt on 
Wrist. Looks like, feels ike fine wrist watch and just as 


‘usage. Your money back if hot satisfied, .0-D. Only $2.00 


ius postage or send 82.00 and save 


astage. 
‘THRIFT PRODUCTS CO., Dept. A, 307 Filth Ave.,New York 1b, N.Y. 


H 
H 
H 
$ Name 
H 
H 
H 


SAVE HALF ON 50° CIRCLE ESS 


FLEXIBLE SHAFT 


Identical shaft which has sold and is se 


Sratarne en 


i 


i] 


ay 


| “ow To Buy AN 
‘OUTBOARD MOTOR” 


FREE! 


Write for this 52 nage book, packed with facts on 
boats and motors. Tells you how to select the right 
one for your needs. Sent free. A postcard gets 


JOHNSON MOTORS 


13 PIECE HIGH SPEED 
DRILL SET 


SENSATIONAL VALUE 


SAVE $88: ON THIS HANDY-HEAD 


GRINDING AND POLISHING HEAD 
me tr 


oe $20 


‘oniy 
ack oy mine we. We 
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<> SAVE Ion POST LAMPS! 


‘New Kite bring beautiful 


ed 


a, 


POWER 

{Q} without POWDER 
= Croonan boeowe thre i rote fo 
I etyeer sin caomeker 

1 Tied Covet iar grees carey 
eves, on, for Set ws tone 
Pacer orad.Avalebiein 177 and 29 cl wade 
arvour orate on waite DinteY 


CROSMAN ARMS CO., INC. 


SE WENRIETTA ST, ROCHESTER 7, MY 


Sensational SHAPER CUTTER 


For Endless Molding Contour Designs 


7 Employs exclusive double notched sete 
of fall 1” and 14" split blades. Blades 


'Specily type of spindl 
shaper. Available in six 


Ai 


TOOLS FOR USE ON ALL DRILL PRESSES 
‘ROTARY WOOD PLANERS [ROTARY SURFACE SANDERS 
‘ALL-METAL SHAPER FENCES ‘ORUM SANDERS, 
‘SPINDLE ADAPTERS AUXILIARY DRILL PRESS TABLES 
BARRON TOOL COMPANY, INC, 
270 Architects Bldg.: Detroit 1, Mich. 


BARRON woun'svor TOO 


NU-WAY Build Your Own 
LAWN MOWER eters yes laws: 
lower 
Write for We Supply Cutting Unit 
FREE Circular Complete. 
5 
pice $12. 10 NO INCREASE 


IN PRICE 


TRACTOR-LITE MFG. CO., spur axe, iowa 
Get This Hew TEMPLATE CATALOG Pree! 


Rapidesign Time-Saver Templates 
for engineers, draftsmen, archi- 
tects, designers, office, store and 
factory layout. 

Write for FREE catolog N 


RAPIDESIGN, INC. 
Dept. sm 78 ‘Box 592, Glendale, Caitt. 


RARE 
ARGAIN 


Was $8.95 
Now only 


$3.49 


plus 30¢ tor 
ease nine 


EASILY - ECONOMICALLY / 
with EASI-BILD* Full-Size Patterns 


With these new, full-size patterns, you can 
build lawn furniture to please the whole family, 
And the kids will get a kick out of their own 
child-size chairs. Simply trace the full-size 
Pattern on the wood, saw, and assemble with 
CASCOPHEN, Casco’s new, waterproof glue de- 
scribed below. *Reg. U. 5. Pat. Of. by E 


How to choose a glue! 


These directions will solve your gluing problems: 
For boats, outdoor furniture, sports equipment 
joints that must withstand ‘outdoor exposure— 
Cascophen (Resorcin Resin Glue). The first com- 
pletely durable glue available to homecraftement 


For furniture, toys, heavy-duty home repairs 
—strong, stainfree, moldproof, highly water-ro- 
sistant ‘Cascamite’ (Urea Resin Glue). Mixes 
quickly with cold water! 


home, school, or office gluing, use the new, clet 
fastsetting Cascorer (Polyvinyl Resin 
|. Liquid ready to use! 


Casco Pattern Dept. PS-78, 
P. ©, Box 215, Pleasantville, N.Y. 


Enclosed is ____¢ for patterns checked below. 
( ) Lawn Chair, Pattern #32-25¢ 

( ) Miniature Lawn Chair, Pattern #132-25¢ 

) Lawn Settee, Pattern #39-35¢ 

) Please send free folder illustrating 100 patterns 
free gluing chart. 


¢ 
C 


£ 


THE BORDEN CO. * CHEMICAL DIVISION 
Makers of Casco Glues 


sury 1948 249 


|—— CUT GROOVES LIKE THIS —} 


s 43 


WARREN DADO SAWING WASHERS WILL 


THE ARBOR OF ANY TOKEN CIRCLE SAW ASE 
8 Be USED 


LADE HELD RG 
‘WARREN DADO BAWiNG WASHERS 
GAN HE LEFT ON THE AuBOR ON QUICEEY RE 


WASHERS TODAY 
If NOT SATISFIED, 


‘ORDER YOUR SET OP Fc 
riiy Tiedt Pon TEN DAYS 


O Free Circular 
Di Cheek 
D Money Order 


Address 
City 


oUnTES. rLocating 
1 Seen MINERALS 

‘The TX-5 is light weight, battery. 
operated. Locates deponite of radio- 
actives, Simply 
clicks in headphan: 
fence of radioactives 
tive, yet ruggedly built. 

Hach unit comes complete with 
headphones, probe, batterioa ‘and 
manual. For prospecting and mining 
operations. Write for details and 
price. Address Dept. 2 


we 


|HOsPiTAL WORK 
Ee 


using ruacTunt 
RTRUM C 


ENGINEERING © 
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DIE=-LESS 
DUPLICATING 


3 renearen wor ; 

as regular production rans. 

O’NEIL-IRWIN MFG. COMPANY 
1M He. abe iy, Mine 


SHEETMETAL FORM 


NEW 1948 
Plastics Supplies Catalog 


Lucite, rods, 
‘buffs, molding 
Everything in 
ete. Price 10c, 


Stamps or coin, with ad for catalog. 
LASTICS MFG, & 
tor Euclid Aven 


y CORP. 


ere te 


Treasure and Mineral 


LOCATORS 


Low priced, unsurpassed in efficiency, 

odels. Miniature batter 
‘Great plan availabe. 
. Dept. 


FISHER RESEARCH LABORATORY Inc., 


Free literati 


Calif, 
‘easier—de beouti- 
this “amazing new 
wl Butter 

fe you moke 


e only bulfer you con 
jou hold your hand drill 
stationary. Reaches oll curved and flat surfaces, It's 
packed with power, built with lifetime materials and 
guaranteed. 


he, sooner ou order, the sooner soul have. this tot 
". 1 


soit pat 
leek 

On De pie bostaber 

Declers, Write for Information 


Kansas City, Mo. 


Main St, 


TRAVELER’S 
UTILITY 
CARRYING 
CASE 


FOR FisHING! CAMPING! PICKNICKING! 
}OF! EXTRA. COMPARTMENTS! 


iat whan ots 


You can even 


“Build Your Own” 


gas: drive portable 


‘welder and SAVE 
| $300" to $5002 


in the profitable 
Ail you need Ie 


1, Too! Specialties 
MALAMAZOO 2. MICH. 


f oF Hoa 
Nowtprevigus experience 


Hobart AC Arc Welders 


ca RADIO SET 325 "39 tral “hep vn eaves your perible 


SONA ELECTR Hobart School of Welding 


05. Co.,Box P-78, : Troy, 0.. 


CARING PRODUCTS” Bet 5s fe | ig 
| est builder of Are Welder 
4 . Trouble Lamp 


20-200 AC Welder —— | 


© Yes, send me Sree: instruction book 


‘on “How to Build Your Own Gos Drive Welder,’ 
‘and information ond catalogs on the items I've 
checked. 


i Gos Engine Drive L.A.C. Walder R 
i Electric Drive Welder Welding Schoot 
HOBART BROTHERS COMPANY, BOX P-78, TROY, OHIO 


Nome. 
Adde 


This fully guaranteed all 
rubber heavy duty Trouble 
Lamp, together with 25" Un- 
derwriters approved rubber 
cord, is for use with A.C. or 
D.C. current. Note switch 
and connection socket at base 
under heavy metal guard. De- 
livered anywhere in US.A., 
postpaid, $3.00. 


SURPLUS SELLERS CORPORATION 
Dept. A, 624 Madison Avenue, | 
New York 22, N. Y. 
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U. S. NAVY 7x50 
=) BINOCULARS 


oS cee goee 


EXcELLENT CONDITION 


*95™ 


noculars—M3_with coated 


Army. Bino 3 
few "with “leather eane “Spe oye 


ak. Wes! $47.95 


New U.S. Government Surplus 


bite 


bagi orc aa a 
SETA nate Gate aes 8 3.80 
Sebi 13° 


WHEATSTONE BRIDGES 
Ses oad le 
Engineers All Metal ny Type Wand. Sighting 

LEVELS 
$22.00 rEcis10N 


QuauiTy 
Send 25¢ for catalog of new and used guns, 
Ammunition, binoculars and powder: ask 


PUBLIC SPORT SHOPS 
Phila. 2, Pa. 


Field Glass, 4 x 40 Woll 
for bird study. 


| 
| 
| Fo 


115. 16th 


No COD’ 


ROLLER BEARING WHEELS 


IDEAL for home 22, cal 


steel dises 10" x 1.25 | 
‘SATISFACTION’ GUARANTEED. 


Send Check or Money Order $1.85 ea. 
Set of Two $3.55 Set of Four $6.95 Prepaid 


18" x 16" 


TAME STAYS LEVEL Z AMERICAN MACHINE & TOOL CO 


ROYERSF( 


trical Troubles "TO LIGHT” with 


BUILD YOUR OWN FAN 
eae 28 


Saue Woney-Make Money 


craft 


PLARS OLY) 


BUILD AN ELECTRIC LAWN 


SAVE TIME, WORK, MONEY! 


SAW 


‘ond “PEPPY PAL” TRACTORS 


These rugged walking or riding tractors are 

Thal Yor fate, truck warden, orchard, pooltry 

farm. Operate on a few conts an hour. A 

child'can handle them. 

50 DOZENS OF 3068 Both rding and walking 

eae ea near nach pid, ea Wood, ee 
iow'racronY prices 


‘ractorg is to 3H. 
‘itustrated f 
snd peice lsts—wr 


707 FRONT ST. 


jere giving complete details 
today 
:SBURG, KANS. 


53 sALE: 
Hl césPs NORTH 4TH ST., COLUMBUS, 0. 


_ 
++ +WHEN WE SAY 
THEY'RE STRONG WE 


(© Foes bo nd hey st 
Niaig trou ovat oe ght 
‘cope he ae 


$7 50 


ORDER TODAY ox wrte for ‘omplete catalog 
— 


TaUSE THIS COUPON FOR YOUR CONVENIENCE... 


LW. CHUCK CO. Pies ship one 2° Vie 
32 SOUTH ST. CLAIR ST. ‘Check or maney arderondened 


TOUDO 4, oM10 


name 
srauer 


ery 


Tur-To-Fit for 
Quick Assembly. 
Everything Complete 
‘plus itaserated 
Insteuctions. 


ROWBOATS 


BOARDS. com No txpericace 

owBOATS Ries DINGHIES, 
‘Simple as A.B.C. 3 

‘SEND 25* POSTAGE 
(COIN) TODAY roRs., INBOAROS 
ST, toner sane ts. Ae — 

CATALOGS Showing 
‘lls4$ Models OUTBOARDS 

uarine plywood) 
V-23 CRUISER... .Miiniseaeeie —— 
RUNABOUTS 


7O3.R- WHITTIER ST. 
NEW YORK 59, N.Y, 


KAYAK BOAT C 
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GSTS SAN 


SUsT GUIDE i! 


IMPROVED 
NO-DRIFT ! 


in the Sensational 1948 


WEST 
-RADIOS- 


Separate Chassis Like the Powerful Series 16 AM-FM 
Above, or Beautiful Radio-Phono Consoles Available 


20 ft. OUTBOARD CRUISER 
Te ee yesiee i 


TRA & C 
roe 


eels] AM-FM CONSOLE 


MIDWEST RADIO CORPORATION 
Dept. 24-Y, 909 Broadway, Cincinnati 2, Ohie 


sdaissabiaa 1 | $agg CUMS ccrcorme aera 
= ro 


ZONE....STATE 


To the first to sell amazing, new 
GLOW FHE DARK howe 
rambers, ew 5. ieturen, 
Gecaln tlio etic, te. te 


Say You Saw 
It In Popular Science 


_NOW AVAILABLE 


Write for Catalog 

of Complete’ Line 
1955 Waverly Ave. 
Cincinnati 12, Ohic 


77 'W. "WASHINGTON ST. 
‘ineago 2, ILL. 
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SPORTSMAN JODPHURS 


THE SHOES ALL ACTIVE MEN WANT 


Made by skilled 
craftsman, south of 
the border with soft 
calf leather uppers. 
For horseback riding, 

flying, hiking, 

camping. cycling 


or for just plain 
good looks, 


“So 
SUPER SQUARE GAGES 


id book of Colifornio Homes 
of CONCRETE BLOCK only 50 


om New enlar 


‘while. under 
ed see 


DUBIN ELECTRONICS CO.. Inc. 
Y wept. Ps-7, Bon 60, Corona, New Fork 


WAR SURPLUS 
OPTICAL BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! 
Save More Than '/2 Regular Cost 
GOVERNMENT’S 7x50 
BINOCULARS 
Complete Optics! 
Complete Metal Parts! 
We supply Full Instructions 
METAL PARTS —Set includes all 


and coveted. € sturdy Binocular 
Carrying Cage is optional with 
Sack set of Metat ‘Parte, 
Stock S842-N oon. $3% 
Postpaid. plus $4.80 for C: tat 1348, 
Oprics—set includes all Lenses and Prisis you tieed for asst 
ina 1 90 aitoculars "These are i excelent cohaition—perfect 
itera 325.00 Postpaid 
ih Binocular Optics and Binocular Metal 
Barta, add ab Federal Exelse Tax to abote prices 


ARMY’S 6x30 BINOCULARS 


COMPLETE OPTICS & METAL PARTS—Model M-13A1, 
Se Bimocutare | rateroroot model)” Everything you need 
Feady for stsembly. When, finished will look like a regular f 
fory fob costing $102 to $120. ‘The Optics are 

Gf" hear-pertect condition. Have new low Fell 
Metal Parts are new and porfeet, ail completely. tinished, No 
Machining required, Bodies factory ‘hinged and covered. Com- 
plete assembly instructions Included 

Stock |= 830-" : toad, 
plus $8.00 tax—Tetat—$48.00 


TERRIFIC BARGAIN—BUBBLE SEXTANTS 


Forces Dubble Sextants, ogrt Govt, about 
ain at our price of $14.50 

222° iStitded "Wartitne uscd ue COMPLETELY NEPATUED 
Sk GOLLIMATED. Return within 10 days for full refund It 
dinsatiatied, Directions for use nccompany shipment 

‘Stock 2924-6 

Same SEXTANT 
matle Averagint 
Dlghttime use. 
anteed 


$40.00 


ove. but BRAND NEI 
ice sind lluminated Aver 
we cost $217. Perfect working order Muar 


Aluminum. 7" long. extends to 9°. Com) 
Stock F041." 
‘We have titerally” mit 
ting prison for sale"at ar 
find Sp. Write ‘tor Catalog 


Order by Stock No. Satisfaction Guarant 


EDMUND SALVAGE COMPANY 


P. O. AUDUBON, NEW JERSEY 


8 cylinder cars*26" 


ORDER DIRECT 


6 cylinder cors932- 
restrare 


Velocity Stocks and Carburetor 
. 


L. B. BACKUS, 10617 Pr. 


© POWER © SPEED @ ECONOMY 


Bei) The Mani-Daptor steps up your mo- 
tor’s efficiency by approsimately 20% 

Chrome Stocks —it pnts to work horsepower that has 
$1.25 ec. — been lying idle. The firing order is at 


alfected by fade-onts and yet 
sas! More high gear dr 
eup and quicker, more 


Finned Stocks 

$2.00 ea. 
extra 
DEALER INFO ON REQUEST © FREE FOLDER 


Avenue, Inglewood, Calif. 
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AIRCRAFT 


New, 


i 
i 
H 
Control for the auto- | 
matic pilot Makes | 
good hoist or water | 
Pump. Operateson 24 | 
volts. New, complete | 
with 4H. P { 
i 

H 


mow. 54495 
a 


Operates on 110 and 24 volts. Fine for trailers, boats, 
camps, etc. Includes steam table, hot cup, and grille. 
‘complete with all accessories. 


MOTOR & GEAR f 


ASSEMBLY 


Adaptable for garage 
door openers, electric 
hoists, rotating radio 
beams, etc. Lifts 2800 
Ibs. Operates on 24 


Tome wh § 495 


LIGHT FIXTURES 
New, complete with 2 FOR 
bulb. Operates on 585 


110 volt. 


2530 E. Davison 


DOES ALL ORDINARY 
PAINT SPRAY JOBS 


Positively unheard of 
‘il now-an electric 


Dept. 2-8 
256 poputar science 


RADIO CENTER 


Detroit 12, Mich. 


PAINT SPRAYER 


WITH ELECTRIC MOTOR 


HOME SHOP PRODUCTS CO. 
‘4821 Sheridan Reed 


HP motor AP ta. 


Chicage 40 


‘Any job locked in a “Yankee” Vise 
‘g"correctly positioned for every: 
fon: .. hand or machine, 


PIONEER VENDING SERVICE 


ADDRESS ALL MAIL TO DEPT. 


EYE GLASSES BY MAIL 
INCLUDED: Eye Glass Case, Wiper, LK) 
Agneta trish ze 
ae et 
eee 


LEE EYE GLASSES CO., 
4148 Easton - St. Lé 


Say You Saw 
It In Popular Science 


RUPTURE SUFFERERS GET RELIEF 


Get comfortable, safe relief with 
scientific support. Soft, sanitary ma- 
terial gives natural support with real 
Scomfort toactive wearers. Satisfaction 
‘guaranteed. For free literature write: 


WEB TRUSS CO. 
Dept.S-8, Hagerstown, Md. 


BARGAINS urerime! 


PISTON TYPE 


Yt 
REDUCING 
VALVE & 


ay eg Only $8. 95 


MOTOR BARGAIN eu 


CAN BUILD 
anything on wheels! 


Say You Saw 
It In Popular Science 


Amazing New Fluorescent Lights with CIRCULAR TUBES 


FREE cure SF 285, Stes oes 


THE 
HOMELITER 


oa all standard \uorescant. Fixtures. NEW MAXILUME 
“UP 
‘Walting. Rush name on post card today for MIRROR LIGHT 


MAXILUME COMPANY e 125 W. Hubbard e Dept. 96 @ Chicago 10, Illinois 
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PHOTOFLASH 
KIT wan 


Replaces$2000 
worth of Regu- 
lar Flash Bulbs 


BRILLIANT, 
PROFESSIONAL 
STUDIO-TYPE 
ILLUMINATION. 


Immediate 12-volt DC. ope 

T10-voltAC conversion. Yours 

POWER SUPPLY In attractive grey {Inlsh steel case, 
1000-¥ 


Conversion, 
price) 

ULTRA-GRILLIANT FLASH TUBES in unbreakable 

‘sealed: plastic ive 12,000,000 peak lumens, over 
00 


‘Strobo-Lamps with reflectors ea 

Fis 20000 TNT 

$7.95: Bota 3000V._ 

1g Devt. 7PS, Six Church Street | “THAT'S 
MY, U.S. A AB 


We have for 
Immediate de- 
{very genuine 
makes and 
models. 4x2 
eas Ox4 “and 
x6, All me 

eis from 


es MILITARY 
TYPE 
\TRucKs¢ 


fon to 20 ton. 
mt 


makes 
Fords, 
Chevrolet, 
GMC,” Stude- 
Baker, Reo. 
Auto. "Car. Fed 
mond ‘T, Brockwiy. 
Serman,” Macks. 
White and Sterile 
Special Discounts To Fleet 
‘Owners on Above Parts 


PARTS FOR DODGE ARMY TRUCKS 
This Months Specials 
These low prices are in effect for this month only. To 
acquaint You with our service we offer the following: 


MANIFOLD GASKET SET PISTON RING SETS. 


For all Dedye Military For all modal 


trucks, “a2 Pismouths “and | 314bore. Ai Dodge eiitary 
sails, Pmt ani | 2s bore, i Boge tary 
Bare “ivillan model 


fe set gnshets) 

(OsG06S ~ Supersedes 
"30400. List price, set 90, 
3c. Our price Ic 
Lots of 100 sets, ‘cach’ .18e | $8.05. Our price 


CARBURETOR REPAIR KIT 


For Dodie ®., ton Army trucks equipped with Zenith carbu- 
retore, Complete overhaul kit contains 29. different $3°95 


aversizes. List price 


ris, Part 928481. List price $6.00. Our price 
je have @ full stock of ports for all models Dodge Army Trucks. 
Ww Dodge Parts Li 


FOR. K_C., Mo, 25/; Deposit Required on COD Orders. 


UNITED AUTO PARTS CO., INC. 


1901 TROOST KANSAS CITY, MO. 
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Heavy Cast 
Aluminum Blower 
Now Only $10.00 


50-60 cycles. Cant. duty motor. 
DousLe 
EXHAUST BLOWER 


WORK BENCH WITH 
ALL WELDED STEEL LEGS 


‘Aix’ pmooucrs canny nonev-OACW GUARANTEE! 


WOUSE OF PLASTICS, 8640 Linwood Avenoe, MO. Dep. 


oe 
is 


Say You Saw 
It In Popular Science 


in L URP! 3 
¢ AVY LIFE RAFT 


OxFoRDS 
Made on Fenuine 


ferent Acct 


6:99 


How to Make 
Liquid Marble 
And BIG PROFITS in Your Own Business 


‘Amazing Liguid Synthetic Marble can be made at home with- 
‘ut "machinery. Needs no heat or pressure. Gan be poured 
{to tmolds for casting expensive novelties. Liguid Syathette 
in be tage in any color 
marble bectuse of tts highly glazed 
‘Make your own Flexible Molds 
fuary. desk sets. book-ends. ete. out of Liquid 


Products Let 
fable business!" Write now for FREE CAT? 


BING PRODUCTS: Dept. PS-7: 


rau Teed, fence, 
ort, horse or general utility’ alter 
{thd for mounting under elevators, 


‘Timken bearings, 59" tread, 16° de. 
ieee 


DEALERS! Wri 
STANDARD EQUIPMENT CO., Dep! 


You can NOW use your 
Electric Razor - 
WITHOUT ELECTRICITY! 


shaven! Staniga prop 


KINSEY AVE. BUFFALO 1: 


N.Y. 


Say You Saw 
It In Popular 5: 


nce 


NOW 


tae SEFFY wera. CABINET 
WITH RUSTPROOF ALUMINUM DRAWERS 


cy 
DRAWER 
UNIT 


$15.95 — 


APPROXIMATE 


for home or shop, 
the handy way to 
keep small parts, 
Washers, nuts, bolts, 


nails, screws, etc. 


Solid one-piece aluminum draw- 
PTR ary eth and ns 
PU ZUET TS handy to keep office, shop, work 
32 needs at your fingertips. Spor 
DRAWER welded steel cabinet, enamel fin 
= ish, and metal flange drawer 

9: guides. 

Paid. Send check or money or- 
DRAWER der. 0 C. O. D.'s, please. Add 
UNIT % sales tax for Ohio orders. 


$9.95 
tHe JIFFY wera. CABINET 


WITH LAMINATED FIBRESOARD DRAWERS 


Same steel cabinet as above with covered 
fibreboard drawers. Suitable for most home 
needs. Thousands in use. 32-Drawer unit 
55.95. 64-Drawer unit—$9.95. Postage 
Paid. Check or money order. No C.O.D.'s. 
Add 39% sales tax for Ohio orders. 


KAYTEE PRODUCTS 
DEPTEY* BOX 588 * CANTON, OHIO 
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NEw! 


THIS GIANT WORKSHOP BOOK 
THAT DOUBLES YOUR SKILL! 


Let Expert Craftsmen Show You How to 


GET RESULTS 
with YOUR TOOLS! 


HERE ARE 1,001 ways to double the use and enjoyment 
mazing new book 
shows you how to make your tools do a better job—how to 
aving value out of 
your jigsaw, lathe, circular saw, drill press, carving motor, jointer, 
bandsaw, sander, shaper, push drill, planer, polishing motor, fret- 
saw, scrollsaw, router, grinder, and every other hi 
arn how to build ch 
and other furniture ; make home 
rs and improvements; enjoy scores of addi- 


you get out of your home workshop! Thi 


squeeze every |; 


power tool in your shop! You'll le 
tabl 
re 
tional workshop hobbies. 


, cabinet 


is book is a gold mine for both be- 
ginner and expert! Every subject is 
covered in rich detail, from  funda- 
mentals of correct hand sawing and 
planing to advanced hand-tool  tech- 
niques like marquetry, inlay work, chip- 
rving, strapwork.| There are_ bij 
chapters on lathes and how to use them, 
jigsaws, sanders, drill presses, etc. There 
are dozens of jigs and attachments that 
you can make yourself, converting 2 

gle machine to do the work of many— 


nd and 


HOW TO GET THE MOST OUT OF YOUR HOME WORKSHOP 
Shows You Craftsmanship Kinks and Short-Cots That Double the Valve of Your Tools! 


mit you to do “advanced” jobs simply, 
easily and with 1009 accuracy. How 
ro Get THE Most our oF Your 
Home Worksuor shows you how to 
make any kind of a wood joint, how to 
lay out your workshop for maximum 
y, how to reclaim worn or dam- 
aged tools. It shows you what tools 
you will need for every job, where to 
store them—even tells how you can 
begin your workshop with as little as 
$25 and a few feet of 


Covers all hand 
‘nd power tools 


MAIL FREE-TRIAL COUPON NOW! 


: : 
| POPULAR SCIENCE, Dept. 78A ! 
| 353 Fourth Avenue, York 10, N.Y. I 
| Send me Mow to Gat the Most out of Your Nome Werk | 
| Sostize when book arrives. If not 100% satiated I'may 1 
| Fotum book within 7 days for full refund. 1 
| OBelaie Edition, Buckram bound, stamped in| 
1 QReguiar Edition, Cloth bound. $1.98. 1 
1 1 
1 1 
oa | 

SF Bricie ie your Femitiance nove, wii | 

1 Oday portage. Same retum and refund privilege. a 
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home-made special attachments that per- 


how to make it grow right along with 
your needs and increasing skill! 


YOURS FOR 7-DAY FREE TRIAL! 


When you see your copy you'll vow it should sell 
for many times its amazing bargain price of 
ONLY $1.98! Order it today. Pay postman ONLY 
$1.98 plus postage when it arrives. (Or, if you 
wish the special DeLuxe Edition, bound in sturdy 
Lifetime Buckram, pay postman only $2,73 and 
postage. This unusually handsome volume has 
stained page edges and a cover design die-stamped 

ering aluminum—a real book treasure for 
you!) Use it in your own shop for a whole week! 
Then, if you haven't proved that it can DOUBLE 
the pleasure and value you get from Your Home 
Workshop, return it for refund of every penny. 
Send for your FREE-trial copy NOW! 


STOPS LEAKS PERMANENTLY 
AS 


SH aha ment, rater and 


Sut,” Sonal encarta 


ECONOMY VALVE SEAT CO. 
3122 N. California Avenue, Chicago 18, Il. 


HOBBYISTS-MODEL MAKERS 


PRECISION SCREW DRIVER 
™ POSTPAI 


Bata 
ee ge, 
ONDER TODAY! Writs for 


Made to U.S. Army Specifications! 
16-JEWEL 


‘Todi 8. Halsted St., Dept. 


'RES-£20, Chicago 20. Til. 


7x50 


BINOCULARS 


BRAND NEW 


$44 


with 
COATED 
Aten, Lenses & Prisms 


BEST BUY UNDER THE SUN. 


U.S. ARMY AIR FORCE TYPE 


0 SUN GLASSES 


REGULAR 
$15.00 VALUE 


Seper-Semetionelly Priced at only... 
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BRAND NEW SURPLUS BARGAINS 


New Precision Bilt 


MICROMETERS Work Table 
=) as] LAMP 


HIGH PRESSURE HYDRAULIC PUMP 
FOR HOME, SHOP AND FARM USE 


THIS TREAT 


GENUINE 


U.S. ARMY 
‘AIR CORPS 


SUN GLASSES 


S\ 


=—— 


NEW W BARCAN CATALOG 


Now ready for mailing. Thousands 
of Govt. and Civilian Surplus items. 
For the home, industry and farm. 
Machinery, Motors, Hdw., Elec. 
Supplies, etc. Write NOW to 


MIDWEST SURPLUS SALES CO. 
2531 Indiana Kanses City 1, Mo. 


Say You Saw 
It In Popular Science 


Peo pail 0.0, 


CARLETON HOUSE chico" Srivtinors 7 


New Low Prices on 


i. : meTES MOTORS 


SCREWS 


without y 
damaging threads ! 


‘Amazing new AMP "SHEARITE" hand tool shears machine 

screws right off! No burrs, no smashed threads! For 

#10-32, 8-32, 6-32 and 4-40 screws 

Cuts and strips electrical wire too, 

, mechanics, hobbyists—everyone needs 
sh, check or money 


order. Only $3.95 complete, postal 
RICHARD RENNER ASSOCIATES, Dept. PS 

315 South 15th Street, Philadelphia 2, Pa. 
282 rorutar science 


BUILD and ENJOY YOUR 
OWN BOAT/ 


= Sas 
WITH A oe — 
Plywood Boat Kit, omy +542 


LIGHTWEIGHT, 12 FEET LONG. Freight paid 
READY CUT—needs tools to assem 
Bie ee etude a 


AIR COMPRESSORS 


Model 2-U-S-4-V-A Bendix-Westinghouse 4 cu. ft. 
Govt, Surplus, 2 cyli 
Type. Ball bearing 
sure feed oil system. 
of the finest and most accurately built 
air compressors on the market. 


Accessories Ne for compressors. 
Sains tit eaures, conteol goveracr, tise, Atings, hose, paint 
uns. Write for Prices and Catalogue. 


CARBURETOR TOO RICH 


MAKES MOTORIST TOO POOR 


BUY COCA-COLA 
CUP VENDING MACHINES 


$1195.00 +.0.0., new york 


Own ond operate these machines in 
ony Theatre, Industrial Plant, or any 
place where people gather, ond 
watch your profits grow! 


BRIGGS-STRATTON ENGINES 


114 Up Model N—Govt. Surplus 


me ae ae Bmogyes 


Tank only 12°x24". tapped each end 44 pipe thread. 500 Ib. 


75 


Dressure, Bulld your own. Ideal tor 

Air receivers, net floats, buoys, ete. 

Small size tank, 67x24”, Only. 
Prices FOB, K. C. Write for new cat 


MIDWEST SURPLUS SALES CO. 


aint spray, 
ch 


Say You Saw 
It In Popular Science 


POWERFUL @ EXCITING @ MIDGET RADIO 


A Beautiful Plastic Cased 
POCKET RADIO 


Tiny enough to easily slip into pants or 
Yet dentures miniature hear 


jacket’ pocket. 
aid. tubes, 


to wire as shown 


ELECTRONIC RESEARCH LABS. 1216 Park Row Bldg. New York City 7, : 


sury 1948 263 


SURPLUS unt hr Tol 


COOLER or HEATER: deal fender and bumping hammers. and for riveting brake 


Uning. conerete breaking and many other uses. Like new. At 


For troilers, ovtos, offices, derkrooms, these unheard of low — it pays to order a good supply. 


i homes. DUMORE Motor, 1/6 cont. HP, 
Amperage 7.5, RPM 6400, 24 Volts. Moy 
‘so be used 01 dryer. Simple installation, 

Type, copper coils. Tronslormer advertised in this od will =o .cuPrING HAMMER 


‘operate this unit from house current Weight 13 Ube. New, $15.00 RIVeTeR a cupring HAMMER 
SHIP'S BELL: U.S Novy So MICROMETER Exons became 4 


sion engineered ond 
ter. Great for Patios, Door- 
ways, in Dens, Ranches, ete. 
Matching solid brass wall 
broche included, Weight 31 


NSFORMER: Jollerson Electric Hep up or sep 
input, primary 110-117 Volts A.C. 

‘Output, from 5 Volts to 650 Volts 

‘with wor surplus gadgets, heater 


‘CONDUIT WRENCH: Mid by JOAR Jove | MONEY fesran ores. treet tere ne 
pow over conduit, pipe or tubing, sips down to | © & M EQUIPMENT COMPANY 
snugly encircle fitings Sight premore tightens 

Will not mor or kink material 


wrenches, Not. 4.6-7-8-10.14. 2,000 FOREIGN STAMPS $1 


Biggest bargains in America! 2.000 Forelgn stamps. $1.00. 
$2:00. 2.000 .00.'5:800 4i.00, Order wodny, 


SAVE on High Quality 


GABARDINE ,.2:::;. 


for Summer Wear 


Expert fashion tallored for 
Bt" lpper tron. Roomy pockets ive, Tan, Sand, 


Seoutfl in grain and color, Permanent 

Flzcsandpaper reel wool pusoll des 

‘Qeellen Finish, Turns easily on lathe... 
Endorsed by Professionals! 


e860 62.60 9. fon? of wananymnstaucions. {2 Yp 
‘MOCO OTR se STomtS foatan cts On QU [Bs 


FAR EASTERN SCULPSTONE CO. 14.425 New ork ? (2 


Wonders Through The 


aa _ 
| xis LUBE PUMP} Ley EPP RGR A 


NEW PRECISION GEAR IMPELLER PUMP 


‘An aviation, wnlt of finest 


of your front door and you step of tn 
World of wonders. Complete manual for 
Sepaecou foe teurs. “How to use equipment, secure 
nyarauife tion et, Serve specimens. take photomlcrogr 
"parallel tor tars Numerous illustrations, 


[POPULAR SCIENCE MONTHLY, Dept. 78, 253 4th Ave., New York 10, WY 


, Powell SETS THE PACE “iia 


ye nang Sal el ramen ort mer 
sar “itt sect sn 
x, = «Baath ns Shan edly 


ied control © Ghreme-plated fenders, fevoters 
Write for FREE FOLDER and address of nearest dealer 


Powell MANUFACTURING COMPANY coffin” Siur. 
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A DYNAMIC 


chergea WELDER 


| 
Worms 

| 

| 


Feu dexpect fron larger, comt-SOMP* 
jer machine: portable, casily carried; 
OpunaTes rom i 


‘are wel 

Easy TO \TE TRANSFI 

WELDER— If inexperienced you can learn to do profes 
ie by following the a 

OPERATING INSTRUCTIONS FURNISHED—comes com- 


Fs 
inrs and'a0 DA 
GYWAMIC WELDER Co., 15 E-23rd Ste AK, Chicago 16, ml, 


maiL | Officortype 
ORDERS OXFORDS 


oRorR 


QEE Semple OF New PLASTIC Shows How To 
("Make Leather../Leatherette 0LE WEW/ 


WMTATION LEATHER _ | JUST MAIL COUPON 
Strtrine BUSINESS. | | corner? Obligation 


NATIONAL 
DISTRIBUTOR 


A West Colorado St., Pasdena 1, Calif. 
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tol AS FAR AS 17 MILES WITH 
ARMY FIELD 


rugge 
inally 
$39.90 


You will be amazed at simplicity of operation. 
Just hook up terminals of two or more phones 
to any two-strand wire und you are ready to 
talk! Up to six phones can be used on single 
line without a switchboard. Powered by standard 
flashlight batteries. No maintenance required. 
Each phone complete with self-contained hand- 
operated ringer. Every phone checked for per- 
fect operation and fully guarantee 


Now as Low as $7.45 each 


coo 74S om, 
TOUT" alos a 
CONDITIONED [by US. Signal ‘Cerpai D 10.78 ea. 
10.75 oa. 
15.00 oa. 
RAND NEW PHONES—inii:. by W 
Stromberg Carlson and ‘Kellowg, with canve 
ca 4 + 16.75 08, 
MEW WESTERN ELECTRIC HANDSETS ....Pstpd, 4.75 ea. 
WIRE — UNUSED, W-110-D two-atrand ARMY 
FIELD WIRE—500 {t «50 


‘One-mile reels 


BRAND NEW SWITCHBOARDS 


monty onorn LORIS SALES 


TERRIFIC VALVE— 
PORTABLE ELECTRIC DRILL 


{Sold at less thon e: hed factory price 


s© we cannot mention brand name) 


Only, $19.95 equipped with |.” Jacobs Geared 
Chuck and Key. No! 


fot-an intermittent duty drill, 
But a full size rugged tool. Most convenient type 
gwiten, natural grip handie, and 

balance like a six #1 Breei- 

sion cut gears—turbine type cool- 

ing blower—extra long brushes. 

No stalling under heaviest 

Sure because of powerful 110 Volt 

AC-DC motor and multiple ball 

bearing thrust. Other bearings 

seltallining  jitetime-lubricated 

Oulite type. M toughest 

year-in and ‘serviee in 

plant or on construction job 


Say You Saw 


fra 
, RHEUMATISM? 
ARTHRITIS? NEURITIS? 
=) ‘SCIATICA? 
Send jor FREE BOOK 


describing che proven, specialized treatment that has beea, 


Fer tereesipier ‘heumatison, artes 
ind similar painful disorders, This iluse ok 
fully explains causes and effec. = « 


rags tnd cain nerd tt 
ari Tiaageee — 
LEARN ABOUT SPECIALIZED TREATMENT 

Sad for FREE Book todays porcd ll des Ne 
higaon, W de ods. 


CLINIC Dept. 36, Excelsior Springs, Mo, 


WITH THESE 
FLEXIBLE 
POLISHING 
‘& SANDING 
ATTACHMENTS 


CONVERTIBLE 
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“ Black & a" D.C. Drill} "°%v.c""* POLISH & SAND 


IN THIS STURDY Joris wiexiie Lamts eons 
Woot Polishing At 
tachment. 6° Polish 


Ing Surface 


POLISHER 


WITH THESE ATTACHMENTS 
Ready to slip into chuck of any drill 


+ 


B.Extre Lame woot 
biccariny 
Purnts 


Sant Your 
akiIver 
a Work, 
Pie with th 
Flexibie 


evervrune SANDER 


paper & Clean Poilshine Bonnets 


JONRICH Ci E. Office 112 W. 42nd St. 


WY. 18, Dept. PS 


“ HANDS — 
WORK FASTER 


with Steel-Grip Gloves 


TS JEWEL WRIST WATCH 


MENS FULLY GUARANTEED iy 


5 MINUTES TO INSTALL 


MAKE EXTRA MON EY 
IN YOUR SPARE TIME 


BPG PROFITS are waiting tor you 
Fight in sour own communi 


Popular Science Publishing Co., Inc., 
353 Fourth Ave., New York 10, N.Y. 


TOWN & STATE... 


SURPLUS VALUES 
WHILE THEY LAST 


HYDRAULIC PUMP, 
inder, Vickers pat, 1000 
Gi 


HIGH-PRESSURE 
CYLINDER, ICc 1i- 
censed, 1800 Ibs, press, 

2” dia. with 


BeroR ACTUATOR 


T, push or pull, 2%" up to 


Wwe head, 
ted to remote mechanical 


ve $4.95 


HI-PRESSURE TANK, 


me, ‘gasoll 
Working pr 


MOTORS, 8000 RPM, 24 volt 
3” long, ball bear- $2.95 


MICARTA PULLEY WHEELS, 2 7/22” diam- 
ster ball bearings hub, grooved edge for ¢ 95 
%4" cable 


FILTER, Cuno sei-turning oil Biter ¢ 9g) 
without cases. Terrific bargain : 
DC MOTORS, 1: HP, 2 volt with $9.95 


magnetic clutch 


HYDRAULIC PUMP, hand operated, $4.95 


Pesco, high pressure 


ALL MDSE. NEW, CARTONED 
ORDERS SENT EXPRESS COLLECT 
Send 10c in stamps or coin for illustrated price list. 


D & M SALES Co. 


P. 0. Box 2497 Tulsa, Oklahoma 


suty 1948 267 


Noruine in your hands! Nothing up 


your sleeves! But lool 


cout of your present 
There's a home in the 


me grows a 
wonderful future 


country, college for your children, travel 


and fun for the whole family, even 


fortable retirement income for yourself. 


‘om- 


Here’s how the magic works. All you 
do is sign up for the Payroll Plan. Then 
regularly, automatically, part of every- 
thing you earn is used to purchase U. S. 
Savings Bonds. 

And magically, week after week, these 
automatic savings pile up the money 
you'll need to pay for the future you want! 


Don't forget that you're making 


money, too . .. every $75 Bond you buy 
today will be worth $100 in just 10 
years. And these Bonds play a big part 
in helping keep our country financially 
sound and strong, too. 


If you're not on a payroll, and have a 
checking account, you can still enjoy 
the magic of automatic saving with the 
Bond-A-Month Plan, Ask about it at 
your bank. 


AUTOMATIC SAVING 1S SURE SAVING —U.S. SAVINGS BONOS 
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Contributed by this magazine in co-operation with the 
Magazine Publishers of America as a public service. 


CAVES: in WAR SURPLUS... SENSATIONAL VALUES 
: at “GADGETEER'S HEAVEN” mé MWOnty’s lancest Srey 


EE W HYDRAULIC CYLINDERS. ¢ G SS sot SS YwINCH HOIST PREUMATIC AND AIR TOOLS 
: fy = = G 


VES. 
bs FIRE oe ET is 


SI sizes & types. 
Werld's Largest Supp! 


PNEUMATIC ANGLE DRILL 


BD gan a ae 0] 
< Z a? ST. ES) wed ia i 


Cut PMU. IMPACT WRENCH 


we dADNEE IE. 


‘RUBBER, GOODS 


pon] Lara ae : : ty ran CATS 
THE LARGEST FIRM OF = 
PALLEY SUPPLY CO. ics rye m me worc> [pmmimiestsresttmer 2st lal 
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They 
Dreamed 
about 
Atoms 


BECAUSE a dream of theirs is coming 


true, some of the country’s leading 
physicists are walking on air, 

One of them is Prof, E. O. Lawrence of 
the University of California, inventor of the 
cyclotron and America’s No. 1 atom smash- 
er. Another is his former co-worker, Dr. M. 
Stanley Livingston, who now heads the Ac- 
celerator Project at Brookhaven National 
Laboratory, Upton, N. Y. Last January, 
Poputar Science told of their dream. 

They and their research teams envisioned 
a ring-shaped atom-smashing engine so gi- 
gantic that even the great 184-inch cyclo- 
tron of the University of California would 
be a toy beside it. It would have a power 
of billions, instead of millions, of electron 
volts. It would need the most secure an- 
chorage to keep the energy surging through 
its ring magnet from tearing it loose from 
its foundations. Its sound effects would 
out-Hollywood Hollywood. 

This mighty tool would enable the phys- 
icists to probe, at last, some of the inner- 
most secrets of the atom—the explanation 
of the “glue” that holds its nucleus together, 
the nature of mesons and other subatomic 
particles still cloaked in mystery. It would 
permit much larger scale experiments with 
man-made mesons, recently created artifi- 
cially for the first time in the University of 
California cyclotron. Its revelations might 
lay the groundwork for the next great dis- 
coveries in an atomic age that has already 
given us the A-bomb, “artificial radium” to 
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cure disease, and the promise of power 
from uranium piles. 

Since Porutan Sctencr’s article was pub- 
lished, the U. S. Atomic Energy Commission 
has announced that it will finance the con- 
struction, not only of one, but of two such 
machines—one at the University of Cali- 
fornia and the other at Brookhaven, 

California’s $9,000,000 atom smasher, a 
monster with a ring magnet 110 feet in 
diameter, will wield a power of 6,000,000,- 
000 electron volts. Brookhaven’s $3,000,- 
000 machine, of 60-foot diameter, will 
attain 3,000,000,000 electron volts. And 
even the ultimate power that the dreamers 
had let their imagination picture—10,000,- 
000,000 electron volts from a $15,000,000, 
160-foot-diameter machine—may yet be re- 
alized. Design ideas for this colossus will 
be tested with the projected installations. 

What an atom smasher in the billion-volt 
power range will look like is shown by the 
photo above, in which Dr. Livingston is 
examining a model of Brookhaven’s design. 
Its enormous ring magnet, the doughnut- 
shaped object, encloses a vacuum tube that 
serves as the barrel of the mighty “gu 

Due to begin this summer or fall, con- 
struction of the superpowerful machines is 
more than a personal triumph for their 
planners. It means that America will lead 
the world in physical research at the most 
important time in history to do so. 


GRda~ F. Grnragerac— 


This One 


1A iG3-U7PX 


\GW-St 


The Argus Markfinder* tells you WHEN! 


© F3.5 Anastigmat lens; coated, color 
corrected. Double-exposure guard. 


1/200. Handsome 


Normally, it’s a tough shot, capturing a photo-finish 
in your finished photo. But try it with the Argus 
Markfinder sight! One glance through Markfinder 
and you see your subject centered on a cross-mark, 
“framed” within guidelines. Then for a perfectly 
composed picture follow the subject till the action 
is right . . . and click! The picture you get is the 
you see. No tilting! No cropping! Argus 
rkfinder lines you up no matter where you place 
your eye. Sight through the Markfinder today. Ask 
your Argus dealer about the Argus 21. 


ARGUS, INC. © ANN ARBOR, MICH. 


Pas] 


Only Argus has the Markfinder 
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SOUTH BEND PRECISION LATHES have solved the production 
of precision parts for many manufacturers. Their accuracy, speed 
and adaptability to a wide range of operations contribute to 
efficient machining. Perhaps you are running some small, precision 
jobs on slow, heavy machines. If so, you should find out about 
South Bend Precision Lathes. These are the kind of jobs for 
which they are built. Their use can often effect appreciable sav- 
ings. And, being reasonable in price, they can be installed without 
excessive capital investment. 


Call our local distributor for complete information. You will 
find his name listed under “Machine Tools” or “Lathes” in your 
classified telephone book. Or, write today for catalog. 


16" X 6 TOOLROOM LATHE with handwheel collet attachment; collet rack; taper 
tachment; micrometer carriage stop: chip pans thread dial; 3 phase, 60 cycle, $2031 50 
jog No. ai . 


220 volt motor; and drum switch. Catalog 7. 
PRICES OF SOUTH BEND LATHES 
"x 6° 4%" x 5° "x 3° wo" x3 o"n 3 
RaArwe size LATHE LATHE LATHE LATHE ‘BENCH LATHE 


Star moon $1640.50 $1382.50 $1153.50 $863.60 $312.70 
Moonee” = 2031.50 1735.50 1481.50 1151.60 481.70 


Prices include 3 phase, 60 cycle, A.C. J drum aw 


SOUTH BEND LATHE 


Building Better Tools Since 1906 
456 EAST MADISON STREET, SOUTH BEND 
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NEW 
BUILT-IN 
“RESISTOR” 
ADS 
PERFORMANCE 


New Auto-Lite Spark Plug Has Built-in “Resistor” That Helps Deliver Smoother 


Idling, Better Radio Reception—Gives Improved Economy and Longer Electrode Life 
LG; 


ef AUTO-LITE Ignition Engineers, working with lead- 

ing automotive manufacturers, have developed the 
new Auto-Lite “Resistor” Spark Plug with this built- 
in resistor for improved operation and economy. 
Regular type Auto-Lite Spark Plugs (patented 
US.A.) will continue to be manufactured. 


rue 
cut the 


rough 
‘peed range. 


ctrode All spark plugs, including the new Auto-Lite Resistor 

gap growth Plug, ignite the fuel on the first peak of the capacitive 
component. However, the Resistor Plug dampens the 

remaining peaks so that radio, radar, and television 

interference is held to an acceptable 

Resistor virtually eliminates the inductive component 

serves only to burn away the electrodes on 

ordinary plugs. The gap life is thus increased, mak- 

ig possible wider initial gap settings. 

aoe THE ELECTRIC AUTO-LITE COMPANY 


‘Toroato, Ontario Toledo 1, Ohio 


—by increasing elec- 


the spark dochoroe. 


IT TAKES EXPERIENCE TO GO 


Sailing om water is 


Skipper 
PEG NEELEY Shee 


Neeley and" crew. 


:"In sand jamee ssa 


sailing_ and in . Eas 
ce on oe 
EXPERIENCE ; 
IS THE BEST 


TEACHER!” 


IVE TRIED 
NY BRANDS, CAMELS 
CAMELS ARE THE 
SUIT ME BETTER’ CHOICE OF 
ALL Ways! ‘ EXPERIENCE 
f WITH ME 


L __| 


Om Florida's Daytona Beach, Shipper Peg 
Neeley "heels over" in a stiff breeze 


Let your “T-ZONE” tell you why 


More people are smoking CAMELS than ever before ! 


Rd, pany, Wiesto-Saleen, MC 
OST everywhere you go—you see 
more people smoking Camels. 
You'll understand the-reason why— 
when you try Camels... and compare 
them . .. in your “T-Zone” . . . that's 
T for Taste and T for Throat. See how 
your Taste welcomes Camel's rich, de 
lightful flavor. See if your Throat 
doesn't welcome Camel's cool mild- 
ness. Let your experience in your 
"T-Zone” tell you why more people 
are smoking Camels than ever before! 


EXPERIENCE 


darette they 
smoked. The brand named most was 


